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Rising income inequality is one of the greatest challenges that advanced democracies currently 
face. This thesis analyses to what extent statutory minimum wages can contribute to tackling 
this challenge. In the existing literature this is debated, but recent empirical findings suggest 
that increasing the minimum wage reduces income inequality. But these findings are mostly 
based on the United States as well as developing countries. More research on developed 
countries is therefore important for policy makers when they discuss how to limit the growth in 
income inequality. This is exactly what this thesis does, by studying the effect of minimum 
wages in 28 OECD countries between 1995 and 2015, using time series cross-section analysis. 
In contrast to the existing literature, the results do not confirm that minimum wages limit growth 
in income inequality. In addition, this thesis analyses the effects of minimum wages on different 
parts (deciles) of the income distribution. This way I am able to examine what is behind the 
lack of an effect on overall inequality. In fact, the results show that even though raising 
minimum wages does increase the income earned by the poorest, it also reduces it for the second 
lowest group in the income distribution. Furthermore, higher minimum wages actually increase 
income in the eight richest decile. These results are consistent with theoretical arguments about 
how minimum wages can affect different parts of the income distribution, having to do with 
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“The goals associated with the minimum wage are widely accepted as right and proper. 
However, there is much less agreement about whether the minimum wage is effectively at 
attaining these goals” 





Rising income inequality is one of the biggest challenges facing advanced democracies in our 
time (Pikkety 2014, 1; Dabla-Norris et al. 2015, 4; Kenworthy and Pontusson 2005, 449). Its 
social, health-related, economic and political consequences make it an important topic to study, 
and has indeed resulted in much attention in the academic literature and political debate lately 
(Tilly 2003; Atkinson et al. 2017, 304; Solt 2008; Wilkinson and Pickett 2006; Levin-Waldman 
2018, 17). The problem arises when the focus shifts from why it is a problem, to what can be 
done to halt its progression. Political actors propose solutions to how the growth in income 
inequality should be hindered, but they often do this with limited knowledge and/or support 
from the academic literature. In this thesis I will look into one of the proposed tools to limit the 
growth in income inequality: statutory minimum wages. Raising the level of minimum wages 
is one of the tools that politicians have argued for, lately in the US, Spain and the UK (Atkinson 
2015, 1; Bellafante 2019; Alderman 2019; The Economist 2019). However, whether or not this 
actually has the intended effect is heavily debated within the academic literature. There is also 
a problem with the studies on this topic. Almost all of them focus on developing countries or 
the United States and are conducted as case studies (Marginean and Chenic 2013, 97-98). This 
reduces their relevance for other countries, especially developed democracies, and politicians 
are therefore proposing solutions based on varying results that are gathered from countries that 
their own cannot be compared to. The goal of this thesis is to contribute to this literature and 
provide policy makers in the developed states with the knowledge they need in order to make 
well informed decisions when trying to hinder the rise of income inequality. The research 
question is therefore: “Is raising statutory minimum wages an effective tool to limit the growth 
in income inequality in developed democracies?”. To answer this, a quantitative time series 
cross-section analysis will be conducted, looking at what effect changes in the minimum wages 
have had on income inequality in countries in the Organization for Economic Co-operation and 
Development (OECD) over time. 
 2 
1.1 Why study minimum wage effects on income inequality? 
 
The main motivation behind the research question is that the rising levels of income inequality 
is regarded as one of the biggest challenges facing advanced democracies, and that more 
research on potential solutions is therefore important. As Dabla-Norris et al. (2015, 4) from the 
International Monetary Fund (IMF) puts it: “Widening income inequality is the defining 
challenge of our time”. This trend is also true for the OECD, where their own studies show that 
income inequality has risen in most of its member countries between 1985 and 2011/2012 
(OECD 2014, 1). Their findings show that the only countries were income inequality has 
declined during this time period are Greece and Turkey, while it has been quite stable in 
Belgium, Netherlands and France. In the other 17 OECD member countries that they look at, 
income inequality has increased from 1985 to 2011/2012. 
 
But why does growing income inequality matter? As mentioned earlier, high levels of income 
inequality can have a negative effect on several aspects of society. Even though some authors 
argue that the consequences are driven by other factors, such as wealth (Lynch et al. 2000), 
poverty (for a discussion about this, see Atkinson 2015, 23-25), or that income inequality has a 
positive effect on economic growth (Schneider 2012, 419-420), the literature on the negative 
effects of heightening income inequality is substantial. Regarding its effect on health, 
Wilkinson and Picketts (2006) meta study of 168 analyses looking at the connection between 
income distribution and population health show that in 70 percent of the analyses income 
inequality is shown to have a negative effect on public heath. Based on this, increased levels of 
income inequality would have a negative impact on people’s health. The social consequences 
of income inequality are complex and can be seen in many levels of society. Stigliz (2014, 4) 
focus on the effects widening inequality has on equal opportunity as the biggest challenge. As 
an example, he shows that the quality of the education that a child receives is heavily influenced 
by their parent´s income and education. Rözer and Volker (2016) on the other hand, shows that 
it has a negative effect on social trust, which in turn can have negative an impact on health. The 
economic consequences are the most debated, and Levin-Waldman (2018) and Mo (2000) 
shows that widening income inequality has a negative effect on economic growth. Ostry, Berg 
and Tsangarides (2014, 26) agree with this, showing that an increase in redistributive policies 
also increase economic growth, at least if it is not extremely high. Dabla-Norris et al. (2015, 6-
7) further develops this argument, pointing out that economic growth decreases by 0.08 
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percentage when the income share of the top 20 percentage increases by 1% and that economic 
growth increases by 0.38% when the income share of the bottom 20 percentage is increased by 
1%. The most important aspect to consider in this thesis is the political consequences. Here, 
Solt (2008) shows that higher levels of income inequality reduce political interest, frequency of 
political discussion and participation in elections for all groups of society, except the wealthiest 
thereby creating more political inequality. The political inequality is further strengthened by 
the economic inequality, as the top income groups in a country have more political influence 
(Sawyer 2015, 888; Arestis 2018, 33). In addition to all of these, there are many studies where 
income inequality is argued to cause a mass of other societal problems, like increased crime, 
teenage pregnancy and obesity (Atkinson 2015, 12). Income inequality is growing in advanced 
democracies, and the consequences can be massive – research on how to limit it is therefore 
highly important. 
 
Changes in statutory minimum wages are interesting because of how often policymakers put it 
forward as a political solution to this problem, while at the same time other politicians disregard 
the positive impact it can have completely (European Commission 2016, 72; Levin-Waldman 
2001). The same disagreement can also be seen among scholars (Lin and Yun 2016). Moreover, 
the literature looking at the relationship between minimum wages and income inequality is 
lacking studies on advanced democracies as a whole. Rather, most of the existing research are 
case studies or focus on developing countries. Statutory minimum wages are a policy that the 
government is in control of, and it is crucial to give them the relevant and much needed 
knowledge they need to be able to make well informed decisions if their goal is to reduce the 
growth in income inequality.  
 
It is clear that income inequality is an important topic, and that the consequences if we fail to 
reduce it can be fatal. In the discussion of income inequality and its solutions, statutory 
minimum wage is often times presented as a political tool effective in negating the growing 
income inequality. However, if policy makers shall be able to make well informed decisions it 
is important to gain more knowledge. A quantitative study looking at the effect of minimum 
wages on income inequality in a substantial number of developed democracies, will be an 
important contribution to the debate, and give insight to the phenomenon in a larger context. 
This master thesis will contribute with knowledge on the effect of minimum wages on income 
inequality in parts of the world where the current research is limited, and offer more insight into 
the general trends across country borders. 
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1.2 Why use time series cross-section analysis  
 
Time series cross-section analysis (TSCS) uses data that are collected on two dimensions, in 
this thesis these are the OECD member countries and years between 1995 and 2015. This makes 
it possible to estimate both the effect minimum wages have on income inequality within a 
country over time, and between countries at any given year. When combined, this measurement 
has several advantages compared to other methods.  
 
First, it is better at capturing complex structures. There are several reasons for this, most 
prominently because it can control for omitted variables (Hsiao 2007, 4-5). When using other 
methods, where this is not the case, this is often argued to be one of the reasons that researchers 
find significant effect – if that is the case, the findings would not be valid. Second, it improves 
certainty related to the causal relationship. Because there are several data points over time, one 
can more specifically estimate how the dependent and independent variable is connected, and 
that the causal relationship is in the expected order (Skog 2004, 78). It also improves the 
statistical analyses by providing a more degrees of freedom, these are mainly there because the 
number of units are measured by multiplying number of countries and year (Hsiao 2003, 3; 
Midtbø 2007, 118). Lastly, and most important for this thesis is that it is well suited to analyze 
dynamic effects (Hsiao 2003, 4; Dougherty 2016, 529; Kellstedt and Whitten 2018, 284). TSCS 
models do this to some degree by themselves by analyzing the within effect, but one can also 
improve this further by applying different statistical tools. This thesis looks at the effect of 
changes in minimum wages on changes in income inequality, it is therefore crucial to use a 
method that are able to focus on the changes over time – which TSCS analysis does.  
 
The drawback with using TSCS analysis is mainly data related, namely that it is difficult to find 
data that are collected in many countries over a long time period. This is indeed a problem with 










The goal of the thesis is to examine to what extent minimum wages can contribute to tackling 
the rising income inequality. There are several ways this relationship can be studied, but due to 
methodological choices and data availability all but one was disregarded. The ones considered 
in this thesis was the effect of the introduction of minimum wages, the effect of minimum wage 
value and the effect of changes in minimum wages. Looking at the introduction of minimum 
wages was discarded because of data availability. Most OECD countries introduced minimum 
wages in the 1990s, and unfortunately the available income inequality data is lacking before 
this time period. Studying the values would also have been interesting, but would have caused 
problems with autocorrelation and non-stationarity. In itself, this could have been fixed in 
several ways, but the choice was to fix these issues by differentiating the variables1. This 
changes the variables from measuring the value to measuring the change in the value. However, 
this also improves the relevance of the study as there have been limited research done on the 
effect of changes in minimum wages compared to its value. In addition, it limits the scope of 
the study down to only focus on the effect minimum wages has on growth in income inequality 
instead of focusing on its effect on the income inequality itself.  
 
There are several analyses being conducted, time series cross-sectional analysis is used in all 
of them. First, it is used to estimate the effect changes in minimum wages have on overall 
income inequality. A relationship between the two cannot be confirmed, which indicates that 
policy makers in advanced democracies should be careful when basing their arguments on 
existing literature based on other countries. Second, ten analyses were conducted in order to 
measure changes in minimum wages effect on the income share of the different groups within 
the income distribution (income deciles). These results show that minimum wages have an 
insignificant effect on most, but there are also some interesting findings. Raising minimum 
wages significantly increase the income share that the poorest 10% earns, while decreasing it 
for the decile with the second lowest income share. This indicates that minimum wages benefits 
the poorest while it pulls down the wages of people earning just above it. In addition, changes 
in minimum wages has a increasing effect on the eighth decile, which based on the theory can 
be because it is given to people that live with a richer spouse. Combined, these results suggest 
                                                
1 Differentiating the variables implies that the lagged values are subtracted from the values themselves. This will 
be further explained in the empirical strategy and methods chapter. 
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that a raise in minimum wages does not decrease growth in income inequality, but that it 





The thesis is structured in the following way; In chapter 2, the necessary concepts will be 
defined, followed by a presentation and discussion of the theoretical perspectives and existing 
empirical literature; This will be followed by chapter 3, where the choice of method and 
estimation techniques will be presented and discussed; Chapter 4 focus on the data used in the 
analyses, it will here be both presented and discussed; In chapter 5, the results of the analyses 
will be presented; The results will further be discussed in chapter 6; Lastly, in chapter 7 the 
thesis will end with a conclusion where the research question will be answered and the 




















2 Theory and earlier research 
 
In this chapter necessary concepts, theoretical perspectives and existing research will be 
presented. This chapter will lay the necessary foundation for the debate and examine why there 
should (or should not) be a relationship between minimum wage and income inequality. The 
concepts that will be defined are statutory minimum wages, income and income inequality, and 
will be presented in that order. More details about how they are measured will be presented in 
the data and measurement chapter (chapter 5). After the concept are presented, the theory 
related to the relationship between minimum wages and income inequality will be discussed, 
and existing findings will be presented. 
 
 
2.1 Statutory minimum wages, income, and income inequality 
 
Statutory minimum wage refers to a minimum rate allowed to pay to employees, which is 
decided politically and implemented by law. It covers all employees regardless of the sector 
they work in, even though the minimum wage rate in some cases can vary between sectors 
(European Commission 2016, 73-74; Infante, Marinakis and Velsaco 2003, 3-4). In some 
countries the minimum wage payment can also vary based on age, in these cases younger people 
receive lower minimum wages than the rest of the working population. (Infante, Marinakis and 
Velsaco 2003, 4). Eventual changes in the minimum wage will also have to be politically 
decided. It is important not to get it confused with collectively bargained minimum wages, 
where the minimum wage is decided in an agreement between the state, employers and 
organized employees (labor unions). Here, the minimum wage only affects selected sectors 
within the labor market (European Commission 2016, 74)2. Eventual changes will be decided 
in a new agreement done collectively by the same actors (Infante, Marinakis and Velsaco 2003, 
2). There are two reasons that statutory minimum wages are the concept of interest in this thesis. 
Firs, it is where political actors have the most direct control over eventual changes, or lack of 
them. To some degree they can affect the collectively bargained minimum wage as well, but 
this is much more limited because they have to cooperate with the market actors. Second, 
                                                
2 The amount of workers covered by collectively bargained minimum wages can differ, as an example the 
collectively bargained minimum wage in Belgium covers 96% of its work force (Plasman 2015, 2). On the other 
hand, it only covers just above 10% in the US work force (Visser, Hayter and Gammarano 2017, 5) 
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statutory minimum wages cover all workers in a country. This makes it easier to study, as one 
does not have to take into account which sectors that that are covered by the minimum wage. It 
is also important to note that many countries practice a mix of statutory and collectively 
bargained minimum wages. In these cases, it is only the statutory minimum wage rates that will 
be taken into account. 
 
There is also a difference, especially in data, between hourly and annual minimum wages. In 
this thesis the hourly minimum wage will be used, which will be further explained in the data 
and measurements paragraph in the essay. It is also important to note that minimum wages can 
be measured in several ways. The most basic one is by looking at the minimum wage amount 
– the lowest payable rate that is allowed in a country. One can also measure it controlled for 
price levels within a country, the so called real minimum wage. This would make it easier to 
compare between countries because it takes the varying price leves between countries into 
account. If the goal is to compare it to other wages within a country, it can be measured by 
controlling it for the median or average wage in that specific country.  
 
The second important concept to define is income, which is referring to the total amount of 
money received through wage earnings, capital income and state benefits (Piketty 2014, 18). 
This will be measured at the household level, which implies that the income of everyone within 
a household will be combined. If a person has low income, but at the same time has a spouse 
that earns more, their income should be measured together – the same can be said for people 
living with richer parents (Atkinson 2015, 30). This has quite a few implications on the study, 
but is at the same time important to be able to provide results that actually matters for people. 
This is also in agreement with the definition promoted by Kenworthy (2008, 2). She argues that 
income should be measured at the household level because its more precise to look at the 
income of a family when its pooled together. Splitting them up would limit the actual 
importance of their income, and provide a more theoretical approach than a realistic one. The 
income will also be measured after taxes, which also follow the recommendations made by 
Kenworthy in her conceptualization. This is also on the basis of making it realistic by looking 
at the income that actual matters for people. It will also take into account the effect of taxes, 
which then will remove the necessity to use it as a control. Lastly, the income is equalized, 
which implies that all the income has been calculated according to household size. This is 
important because a family of four need more money than a person living alone. At the same 
time, equalization does not add the same amount of needed income for each person that is added 
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to a household. When more people live together the amount of money they need does not 
multiple – as an example, one person living a lone need one stove, but two people living together 
does not necessary need two (Atkinson 2015, 31). This income definition is also in line with 
the one used by Atkinson (2015, 29-33) in his book “Inequality: what can be done?”. 
 
Lastly, income inequality will be defined as the difference in income, still at the household level 
and after taxes, between different groups within a country. These groups can be divided in 
multiple ways – for example by gender, age or country they live in (Atkinson 2015, 39-44). In 
this thesis, the different groups are based on the income of citizen within each country. How 
much of the total income in a country is earned by the different percentiles when they are 
categorized from poorest to richest – how high income has the rich in comparison to the poor? 





















2.2 Theoretical perspectives and existing empirical findings 
 
The debate regarding how minimum wages affect income inequality is a long lasting one, but 
it is still highly relevant. Minimum wages have been put forward by policy makers and supra 
national organizations as a way to reduce the growth in income inequality that western 
democracies are subject to (European Commission 2016, 72; Levin-Waldman 2001). Whether 
or not it actually has this effect is highly debated within the academic literature. In this part of 
the thesis the theoretical perspectives and earlier findings will be presented to shed light on this 
debate. First, the main arguments used in the literature stating that minimum wages can decrease 
income inequality will be presented, followed by the most used arguments used by the scholars 
against its decreasing effect. Because most of the arguments are not based on substantial 
theories, but rather findings and arguments in the existing literature, the empirical findings will 
be presented throughout the chapter together with the suited arguments. At the end of this 
chapter, a summary of the argumentation will be given together with a discussion of other 
important factors that might affect the findings in this thesis. The five hypotheses will be 
presented in the summary together with their related arguments.  
 
 
2.2.1 Pulling wages together 
 
There is quite a bit of literature where it is argued that minimum wages decrease the level of 
income inequality, or its growth, in a country. There are mainly three mechanisms used to argue 
this case: increasing minimum wages will increase the income of the poorest in the work force; 
increasing minimum wages will reduce the income of the richest in a country; increasing 
minimum wages will also increase the wages of the people earning just above the minimum 
wage rate.  
 
The first, and most frequent argument, is that increasing minimum wages will increase the 
earnings of the households that has the lowest wages (Levitan and Belous, 1979; Volscho 2005, 
346-347). By definition, minimum wages are designed to increase the wage of low earners 
within a country. Because the main component of the income of a household is its wages 
(Volscho 2005, 344), rising it for the poorest will also increase their income and thereby 
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resulting in a lower income gap between low and high income groups. This will in turn reduce 
the overall income inequality between low- and high earners in a country. 
 
The second mechanism that can be found in the literature is tightly linked to the first one, and 
argues that a wage increase for the bottom earners, created by the increase in minimum wages, 
leads to lower income for business owners and stakeholders at the firms they work at. When 
the wages increase, businesses would have to pay out more money in accordance with the new 
minimum wage rate, which in turn will reduce their profit (Volscho 2005, 346). This will reduce 
the earnings of people owning firms or stakes in them. Because this is a group that normally 
has a high income level, this will result in a reduction in the income inequality because the gap 
between high- and low income groups is mitigated.  
 
Of course, these mechanisms can affect the income inequality independently of each other, but 
their effects become more prominent when one looks at them together. The first one increases 
the income of the poorest while the second reduces it for the richest. This implies that the 
income of the top and bottom income earners get pulled together – which can also be referred 
to as a compression of the income. As a result, the overall growth in income inequality in a 
country decreases. 
 
Because of their close relationship, these two mechanisms are usually analyzed together, and 
earlier empirical findings reflect this. Most empirical studies are focusing on the overall effect, 
rather than looking at the individual mechanisms specifically. Still, these look whether or not 
minimum wages reduce the overall income inequality which is highly dependent on these two 
mechanisms. Lin and Yun (2016) studies how minimum wages affect the overall earning 
inequality in China and focuses on the first mechanism. They do this by conducting an OLS 
and IV panel data regression, and their results show that an increase in minimum wages reduces 
the earning inequality in China. They argue that this is because the wage gap between the lowest 
and middle decile earners was reduced because of the increase in wages for the ones at the 
bottom on the wage scale (Lin and Yun 2016, 23)3. Levin-Waldman and Lerman (2017) agrees 
with this finding, but look at a different income inequality measurement. Their logistical 
regression analysis on the US shows that raising minimum wages reduce income inequality 
                                                
3 Income deciles refer to the different income groups. Income decile one is the ten percentage with the lowest 
income, while income decile to refers to the ten percentage with the highest wages. This will be further described 
in section 4.3.5. 
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because it narrows the gap between the median and average income groups in a country. In 
other words, it increases the lowest income groups more than it increases the top ones, because 
the average income is more affected by the top income earners.  
 
Slonimczyk and Skotts (2012) study of mismatch shows that a rise in the minimum wage in the 
USA resulted in reduced levels of income inequality. Rinz and Voorheis (2018, working paper) 
support this finding and argue that an increase in the income growth of the lowest earning 
workers results in a reduction of the levels of income inequality. Dickens and Manning (2004) 
looked at the effect of introducing a national minimum wage in the United Kingdom in 1999. 
they found that the introduction of statutory minimum wages reduced income inequality, but 
only for workers directly affected. They also found that the effect declined in the years after, 
because the minimum wage rate stagnated. Hence, it can be argued that the stagnation of change 
in the statutory minimum wage resulted in a reduced effect on the growth on income inequality. 
Brito, Foguel and Kerstenetzky (2017) also found this effect in Brazil, where the introduction 
of a statutory minimum wage resulted in a reduction of income inequality.  
 
 
2.2.2 Ripple effect 
 
The two mechanisms that have been mentioned so far, are the ones that are most often used 
when arguing how, and why, minimum wages will reduce income inequality. The third one is 
less used and direct than the two, but can be just as important. Here, changes in minimum wages 
is argued to not only affect the people that receive it, but also the wages of other employees 
within the labor market. This is based on the wage-contour theory that states that some wage 
rates work as references points for wages received by employees with similar characteristics 
and that work in a similar sector (Levin-Waldman and Whalen 2007, 62-63; Grimshaw 2011, 
23). As an example, if the employees at a grocery store receives a wage increase because of a 
minimum wage raise, the wages for people working in other grocery stores is thought to change 
accordingly. Card and Kreuger (1995; Volscho 2005, 347) show that increasing minimum 
wages has this effect and they name it “ripple effect”. This is argued to to cause the wages of 
other employees earning above the minimum wage threshold to rise according to the change in 
the minimum wage rate. Spriggs and Klein (1994) argue the same, and even point this out as 
the most important effect that minimum wages have in regards to income inequality. These 
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findings are also supported by Pollin et al. (2008) that look at several studies analyzing at this 
phenomenon in the US. Their results suggest that a raise in minimum wages has a positive 
effect on the wages of employees all the way up till the fourth income decile (Pollin et al. 2008). 
 
If this is the case, more low earning people will be affected positively by an increase in the 
minimum wage. This will in turn make statutory minimum wages an even better tool for 
lowering the income inequality. There has also been some criticism against this effect, some 
scholars even show that minimum wages have the opposite effect with pulling the wages of 
people earning just above it down. Shelkova (2014) shows this effect in her study of earnings 
in the US between 1990 and 2002, stating that minimum wages increase the wages of the people 
that receives it, but pulls down the wages of other low wage workers that earn just above it. In 
this study, this counter argument is weaker than it would be if the focus was on the introduction 
of minimum wages, because a raise in minimum wages still would raise the potential point that 
peoples wages are pulled down towards. Still, if Shelkovas findings are applicable to the OECD 
member countries one might argue that while the minimum wage increases the income of 





The literature that have been addressed thus far makes it seem like the relationship is pretty 
straightforward, and that when policy makers argue in favor of minimum wages, this is well 
documented. But there is also a lot of literature stating other vice – that income inequality either 
increases income inequality or has no effect on it at all. This will now be presented. 
 
One mechanism that has been used to argue against the effect of statutory minimum wage on 
income inequality is that it causes a rise in unemployment. This mechanism has been widely 
disputed in academic literature, especially after its prime in the 1990´s, but it is still relevant to 
this topic today. (Volscho 2005, 344). This is based on the supply and demand formula, 
associated with the neoclassical political economic literature. According to this view there is a 
relationship between wages and employment. If wages increase, the rate of employment will 
decrease – and vice versa. Within this formula, there exists an equilibrium where wages are at 
a perfect level, and everyone is employed. If minimum wage gets put into the equation it can 
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affect this relationship by pushing wages higher than the equilibrium, and unemployment may 
rise (Kwon 2014, 62; Apergis and Theodosiou 2008, 40-41; Levin-Waldman 2018, 23; 
Kaufman 2012, 504; Edwards and Gilman 1999, 20). Higher levels of unemployment will first 
and foremost affect low wage workers (Grimshaw 2011, 8)4, and therefore result in them having 
to get social benefits or receive no income at all. If the rates of social benefits is lower than their 
original wages their income will be lowered – and the income inequality will rise5. When 
looking at empirical evidence this is the most researched mechanism regarding minimum 
wages. Neumark and Waschner (2008, 141-190) find this effect, showing that minimum wages 
increase the wages of the people who keep their jobs, but at the same time bring people into 
unemployment. Gavrel, Lebon and Rebiéres (2012, 697-698) study using a theoretical 
framework show the same result regarding unemployment, but they focus on an increase in 
minimum wage. Here, they find that increasing the minimum wage results in higher 
unemployment. Sen, Rybczynski and Van De Waal (2011) show the same trend, but for teen 
employment in the US. An increase in minimum wage from 5.15$ to 7.25$ has resulted in a 
drop between 3% and 5% in teen employment, and an increased number of families living under 
the low income cut-off.  
 
There are also scholars that argue that minimum wages only cause a rise in unemployment if 
they exceed a specific threshold. The argument here is that a raise in minimum wages do not 
increase the unemployment per say, but that it will cause higher unemployment if the minimum 
wage rate gets too high (Gautie 2010; Grimshaw 2011, 25). This is because it then will limit 
the possibility of job creation, especially because the wages get too high for higher employment 
to be liable. On the other hand, this argument is countered by Grimshaw (2011, 25) that argues 
that most countries do not have high enough minimum wages to create this problem.  
  
The effect of minimum wages on employment rates is a disputed topic, both in the past from 
the Keynesian school of economics and more lately in large parts of the empirical findings 
related to the relationship between minimum wages and employment. The Keynesians argued 
against the negative effect of minimum wage on unemployment by referring to the 
multiplication effect. According to them, increasing the wages of low income employees will 
                                                
4 According to the International Labour Office (2010, 34), the risk of being unemployed can be two or three 
times higher among low wage workers in the EU.  
5 The median net replacement rate in 2007 when unemployed in the OECD countries was 52% after one year, 
40% after two years and keep dropping down to 9% after 5 years (OECD 2007). 
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increase their purchasing power. This will in turn lead to them being able to buy more goods 
from other firms, which will increase their profits. When their profits rise they will be inclined 
to employ more people, and at the same time buy more goods (Volscho 2005, 347; Aspergis 
and Theodosious 2008, 41). This results in money getting “multiplied” because it is used several 
times, and give more businesses a higher profit. If this is correct, minimum wages might 
actually increase employment, or at least not decrease it. At the same time, this can also result 
in higher incomes for the business owners, and thereby limit the possibility for the minimum 
wage to reduce the overall growth in income inequality.  
 
Even though it is not necessarily based on the same economic view as the Keynesians, much of 
the new empirical findings show the same effect of minimum wages on unemployment, or at 
least that the neo-classical scholars are wrong. For example, Doucouliagos and Stanley (2009), 
and Card and Kreuger (1995) find no connection between the minimum wage and increased 
unemployment in their meta analysis. Slonimczyk and Skotts (2012) findings even show that 
the rate of unemployment declined when the minimum wage level was increased in their study 
of the USA. Finally, Marginean and Chenic (2013, 101) find three different debates regarding 
how minimum wages can increase unemployment: geographical, demographical and sectorial. 
They look at all of these, and find no support for any of the arguments, and they conclude that 
this debate should be put to rest, as it is no longer relevant. In addition to this, there are also 
arguments being made about whether the idea of higher wages increasing unemployment are 
true historical. Edwards and Gilman (1999, 20-21) show that massive shifts in wage structures 
have happened in the past without having detrimental effects on the labor market, they 
especially point to changes in the gender wage differential. Overall, the argument that minimum 
wages can cause higher unemployment has been weakened in the last decades. Whether or not 
there is a cut-off point or not has seen less criticism, and can therefore be the most important 








2.2.4 Do those benefit who need it? 
 
In recent years, after their negative effect regarding employment have been somewhat debunked 
by new empirical studies and data, the focus of those arguing against minimum wages has 
shifted towards that minimum wages do not help the ones with the lowest income, and that 
They therefore cause no reduction in the level of income inequality.. This argument is split into 
two parts. The first one is about unemployed people, And the second is the question of who it 
is that recieve minimum wages.. The arguments regarding unemployed people are based on that 
the people that have the lowest income in a country are not employed at all6. This would imply 
that increasing minimum wages would in fact not help the lowest income group, and therefore 
consequently do not decrease income inequality effectively (Freeman 1996, 643-644). 
Minimum wages might still help reduce the gap between median and top income groups, but 
might actually increase it in regards to the group with the lowest income in a country. On the 
other hand, this argument might not be as strong in all countries, mainly because the social 
benefits rate differs heavily (Matsaganis, Ozdemir and Ward 2013). This would imply that 
people need to be in work, and that living on benefits alone is near impossible in a lot of 
countries. The same applies for all the people being unemployed and not receiving any social 
benefits (Matsaganis, Ozdemir and Ward 2013). It is also important to note that the 
unemployment rate differ heavily between the different OECD member countries. According 
to their 2018 data, the lowest is 2.2% of the labor force in the Czech Republic and the highest 
is 19.3% of the labor force in Greece, this might affect the findings regarding this (OECD, 
2019). If the unemployment rate is only 2% there would still be a lot of the lowest decile income 
earners that receive minimum wages, while very few of them would receive it when the 
unemployment exceeds 10%. 
 
The other part of this argument, regarding who receives minimum wages, mainly focuses on 
that the group of people that normally receive minimum wages do not really need it, and that 
giving it to them would not result in lower income inequality. Most people that receive 
minimum wages are teenagers living with their parents or people living with a higher earning 
spouse (Levin-Waldman 2018, 4). Because of income being measured on a household level, 
giving these groups higher wages would not reduce income inequality. It might actually 
                                                
6 As an example, Norway’s statistical central bureau (SSB, 2016) show that most low income households are found 
outside of the labor market. 
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increase it, if the people that receive higher wages live in a family that already has high income. 
Grimshaw (2011, 1) agrees with the idea behind this argument. According to him, low paid 
workers are not only referring to people lacking skill or education, but also to teenagers using 
low paying jobs it as a stepping stone towards a better paid job in the future. On the other hand, 
in work poverty shows that low income also is a problem among people having jobs. In the EU, 
9.5% of the working population had earnings below the poverty line in 2015 (Ghenta 2017, 48). 
Even though Halleröd, Ekbrand and Bengtsson (2015) show that this problem is most prominent 
among people that for different reasons move in and out of employment, it definitely shows 
that there are recipients of minimum wages that actually need it. Based on this, who receives 
minimum wages can highly affect the effect it has on income inequality. This is also 
problematized by Marginean and Chenic (2013, 101) that argue that all studies on the effect of 
minimum wages should be conducted at the national or regional level, because the minimum 
wage has such a different effect in different countries. If this is true, this study might struggle 
to find robust evidence as it looks at several countries together. 
 
 
2.2.5 Summary and hypotheses 
 
After looking at the theoretical perspectives and empirical findings, it is clear that there is more 
evidence in favor of minimum wages reducing income inequality than there is against it. This 
is especially true if one focuses more on the most recent empirical findings, rather than the 
earlier ones. On the other hand, it is also clear that there is a lot of scholars that disagree with 
this, arguing that raising the minimum wage does not limit the growth in income inequality. 
Based on this, one can expect to find minimum wages to have a reducing effect on growth in 
income inequality. But, whether this effect would be present might be dependent on several 
factors – most prominently whether the minimum wage is given to those in need of it and if the 
minimum wage gets too high.  
 
To sum it all up, there is a lot of debate regarding how changes in minimum wages will affect 
income inequality. Some of the arguments, like employment and the “ripple effect”, have 
evidence on both sides – which might indicate that the effect might be weak or non-existing. 
The other arguments look stronger, but will at the same time be dependent of each other. For 
an increase in wages to be an effective tool in regards to income inequality, it has to be given 
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to those with a low income. From the looks of it, this seems like the most important aspect of 
the debate. If the minimum wage is given to people with low income, it may be able to reduce 
income inequality, but if it is given to people living in high income families it will not. 
Regarding this, there might be differences between countries. In some countries one might be 
able to live only on benefits, while this might be impossible in other countries. It is also clear 
that there is a lack of evidence from cross-country studies in western democracies, as the 
existing literature is mainly focusing on the United States and developing countries as single 
cases (Marginean and Chenic 2013, 97-98). This makes it difficult to know if the same effects 
will be found in this study, especially if one takes into account that minimum wages have 
different effect dependent on the circumstances in the country it is introduced in (Gerritsen and 
Jacobs 2016). It can also be hard to single out the effect of minimum wages as there are many 
factors affecting it. These are of course included in the models as control variables, but some 
might be impossible to measure. As mentioned above, there might also be a problem that 
minimum wages do not work in the same way in all countries. 
 
The expected relationship between increases in minimum wages and income inequality can be 
seen in multiple ways. In this thesis, the focus is on the mechanisms that have been confirmed 
the most within the academic literature and the least disputed. Based on this, the effects one can 
expect to find are shown in figure 2.1. First and foremost, the three mechanisms that are argued 
to make minimum wages decrease income inequality make up most of the model, the only 
effects that are seen as possible limiting on it is that raising minimum wages might be less 
effective if the value already are high, and that minimum wages might not help the poorest 
decile population. There were of course other arguments presented, but these are not included 












Figure 2.1: Expected mechanisms of increasing statutory minimum wages 
 
Note: The income deciles refer to the percentage of income that each ten percentage of the 
population have, if one split them up based on income from low to high. Income decile 1 refers 
to the poorest, while income decile 10 refers to the richest. 
 
 
Based on the model above, and the literature presented as a whole, five hypotheses have been 
developed. These are the hypotheses least disputed in acedemic literature, and also the most 
supported by empirical findings. This does not mean that the other mentioned mechanisms does 
not matter, but rather that the effect they have is more uncertain and therefore will not be 
hypothesized. 
 
The first hypothesis is based on the theory regarding wage compromising as a whole and the 
most recent empirical contributions. As were discussed, there is a lot of debate regarding the 
effect of minimum wages, but lately most of the scholars have found it to reduce income 
inequality, which also is in line with the mechanisms stating that it increases the wages of the 
bottom income groups while decreasing that of the top income households. Even though the 
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results are mostly received trough case studies and a lot of them look at developing countries, 
the hypotheses is: 
 
Hypothesis 1: Increasing the real statutory minimum wage will result in an overall decline in 
the growth in income inequality. 
 
Further, the more specific hypotheses are based on the mechanisms argued to cause the overall 
effect. The first one, stating that increases in minimum wages will result in an increase in the 
income for the lowest earners together with the “ripple effect”, lays the foundation for the 
second hypothesis. It is: 
 
Hypothesis 2: Increasing the real statutory minimum wage will result in an increase in the 
percentage of income earned by people with beneath average income. 
 
Similar to the second hypothesis, the third one is based on the mechanism that states that the 
income of the richest people will decrease when minimum wages raises, because they have to 
pay out higher wages. It goes as follows: 
 
Hypothesis 3: Increasing the real statutory minimum wage will result in a decrease in the 
percentage of income earned by people with above average income. 
 
The fourth and fifth hypotheses are based on the literature that argues that minimum wages do 
not have a reducing effect on income inequality. Earlier findings and statistics show that the 
poorest people in a country are unemployed, and this would make raises in the minimum wage 
unhelpful to them. Keep in mind that the unemployment rate differs between countries and 
therefore some people that are included in the lowest decile group might be employed7. Never 
the less, the fourth hypothesis is: 
 
Hypothesis 4: Increasing the real statutory minimum wage will not increase the income earned 
by the group with the the 10% lowest income as much as the other groups having incomes below 
average. 
 
                                                
7 To counter this, the unemployment rate for each country at the different years are also included as a control in 
the final models. 
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The fifth, and last, hypothesis is based on the unemployment argument. This is the most 
discussed effect that minimum wages might have, and a lot of it has been disproven in the most 
recent empirical studies. Still, the part that has been the least criticized is that when the 
minimum wage reaches a certain point it can increase unemployment. This goes against 
hypothesis 2, and there is therefore a chance that the opposite effect will be found. Still, there 
is limited empirical studies that goes directly against that minimum wages can cause 
unemployment if they are to high, and the last hypothesis is therefore: 
 
Hypothesis5: Increasing the real statutory minimum wage will have a lower reducing effect on 
income inequality when the minimum wage rate is higher. 
 
In the following chapter, the method and empirical strategy that will be used to analyze these 





















3 Empirical strategy and methods 
 
Analyzing the effect that changes in minimum wages have on income inequality in advanced 
democracies is a huge challenge to take on, and as shown in the literature review it can be done 
in multiple ways. The chosen method in this thesis is time series cross section analysis (TSCS), 
and in the first part of this chapter the choice of method will be discussed. It will here be argued 
that it is a superior method when analyzing effects of changes over time, compared to other 
statistical techniques. In addition to this, which estimation technique that is most appropriate to 
use will be discussed, followed by a presentation of the other choses that were made in regards 
to the modelling. Lastly, assumptions, preconditions, challenges and problems related to TSCS 
analysis will be presented and discussed. 
 
 
3.1 Time series cross-sectional modelling 
 
The method is similar to panel data analysis, but there is one important difference. Panel data 
analysis almost always refers to survey respondents, where there is a high number of units 
observed over a small space of time. In TSCS on the other hand, there is a smaller number of 
units observed but over a longer time period (Beck 2008, 1-2). The data used in TSCS is cross 
sectional and time series data combined into one. It contains repeated observations for the same 
units –  In this case, observations for 17 OECD countries (i = 1,…, N) between the years of 
1995 and 2015 (t = 1,…,N) (Hsiao 2003, 1). This allows for more complex and realistic models 
than cross sectional and time series data can provide on its own (Verbeek 2012, 372; Skog 2004, 
74-76).  
 
Using TSCS provides several advantages compared to other methods where the same data can 
be analyzed. First, it improves certainty related to the causal relationship. Because there are 
several data points over time, one can more specifically show how the dependent and 
independent variable is connected, and that the causal relationship is in the expected order 
(Skog 2004, 78). This removes the problem with spurious relationships, where the connection 
is reversed and that the dependent variable is in fact influencing the independent. Using panel 
data also makes it possible to analyze dynamic effects (Hsiao 2003, 4; Dougherty 2016, 529; 
Kellstedt and Whitten 2018, 284). This can be done by using lagged variables, that creates a 
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possibility to analyze an effect even when the change in dependent variable happens at a later 
time (Skog 2004, 78). Lastly, it massively increases the number of observations (Hsiao 2003, 
3). Where cross sectional analysis has N units and time series have T units, panel data have 
N*T units (Midtbø 2007, 118). If there is 10 countries (N) that are being analyzed and the data 
covers 10 years (T), the total number of observations will be 10*10 = 100. This also increases 
the degrees of freedom (Hsiao 2003, 3). The high number of observations that TSCS modelling 
provides helps getting more reliable estimates for the dependent variable (Baltagi 2013, 7). All 
TSCS models are created using the “plm” and “lme4” packages in R studio (Bates et al. 2015; 
Croissant and Millo 2008)8. 
 
 
Change on change 
 
In regards to this thesis, the most important contribution by the TSCS models is that it is well 
suited to analyze dynamics of adjustment (Baltagi 2008, 7-8). Because one looks at variables 
over time, it is possible to look at the effect of the changes themselves (Dougherty 2011, 530-
531). This is somewhat automatically done when conducting a TSCS analysis because the effect 
of the variables is measured at different times, but can also be made even better by differing the 
variables. This implies that instead of looking at how the value of the independent variable 
affect the value of the dependent, one look at how the change in the independent variable affects 
the change in the dependent. By doing this, the effect of the original size of the minimum wage 
get removed, and the focus can instead be exclusively on the effect of the change itself. This of 
course also come with some negatives, primarily that it reduces the number of observations 
because the first observation for each country will be removed because it does not have an 
earlier value that can be subtracted from it. 
 
Differing can be done in multiple ways in terms of how long time span one want between the 
observation. In order to keep as many observations as possible and to be able to look at the 
small changes that happens from year to year, the change chosen for the models in this thesis is 
one year. In other words, the one time lagged value is subtracted from the value itself. This is 
done individually for each of the variables, by using the R-package “dplyr”.  
 
                                                





To test the fifth hypothesis, where it is argued that a raise in minimum wages will have a lower 
reducing effect on income inequality if the minimum wage rate is high, there is also a need to 
include an interaction effect in the model. When an interaction effect is present, the focus is on 
what effect the independent (X) variable have on the dependent (Y) one as a function of a 
second independent (Z) variable (Midtbø 2012, 136). This is an important difference in 
comparison to the other analyses, where the effect of interest is X on Y controlled for Z. It is 
also important to note that the same control variables will be included in the model looking at 
the interaction effect as in the other models. Including an interaction term might also cause 
multicolinarity, which according to Wooldridge (2009, 197) can be limited by using centred 
variables. This was done in the model, and the process behind it is further described later in this 
chapter. Some authors argue that the process of centring the variables does not solve the 
problem completely (Pennings, Keman and Kleinnijenhuis 2006, 166), and the presents of 
multicolinarity was therefore also tested after the centring to make sure that it was removed – 
which was the case.  
 
 
3.2 Estimation techniques 
 
When creating the models there are also other choses that have been made in order to maximize  
the quality of the analysis. The main one when conducting a TSCS analysis is whether to use 
fixed or random effects, and it is therefore discussed first. Afterwards, robust estimations, mean 
adjusted variables and standardized coefficients will also be presented. 
 
 
Fixed effects (FE) or random effects (RE) model 
 
TSCS models are structured hierarchical due to repeated observations of the same units (Bell 
and Jones 2015, 135). This makes the error term vary over time and capture the unobserved 
effects on the dependent variable, which can be used to our advantage. This is one of the biggest 
benefits related to using TSCS analysis, but how the error terms should be treated are debated 
 25 
in the methodological literature. This can be done in multiple ways, but the discussion is mainly 
about whether one should use fixed- or random effects (Clark and Linzer 2014, 1). These 
estimation techniques will be presented and discussed in the following section.  
 
In fixed effects (FE) models, the unobserved effects are built into the model. This is done by 
including dummy variables for each units, and the error term is than treated as the coefficient 
of these individual-specific dummy variables (Dougherty 2016, 533-536). Because it then is 
controlled for, using this estimation technique will remove all individual specific effects – 
thereby isolating the over-time variation, removing time constant variables, and eliminate the 
intercepts (Derpanopoulos et al. 2017, 2; Dougherty 2016, 533). When all the dummy variables 
are included, it of course also decreases the degrees of freedom (Dougherty 2016, 533). Random 
effects (RE) models on the other hand, treats the individual specific effects like random 
variables drawn from a random population (Hsiao 2003, 34; Dougherty 2016, 537-538). This 
is often argued to be more biased than the FE model, but does not remove the information that 
FE does (Bell and Jones 2015, 134). 
 
RE models are seen as the favorable one in most regards because of the valuable information 
that is kept, but it is FE that are most often used in the existing literature (Bell and Jones 2015; 
Dougherty 2016, 539). This is mainly because there is argued to be assumptions that have to be 
met in order to use RE. The first one is that the unobserved variables can be treated as being 
drawn randomly from the population, and the second is that the unobserved variables are 
distributed independently of the independent variables (Dougherty 2016, 537-538). In regards 
to the first one, the population in this thesis is advanced democracies in the world, while the 
sample is 27 OECD countries with minimum wages. Of course, there could be made an 
argument about it being a random sample, but at the same time this would be just as easy to 
argue against. The second assumption is tested using the Durbin-Wu-Hausman (DWH) test. 
This estimates whether the grouped coefficients in the FE model and RE model are significantly 
different, if that is the case FE should be applied (Dougherty 2016, 537-541). The DWH test 
for the main model used in this thesis had a p-value of 0.007, which indicates that the two 
models are significantly different and implies that FE would be preferred.  
 
However, even though there are some scholars that argues that these preconditions are 
important when selecting between the FE and RE, the literature on RE being better in almost 





For instance, Clark and Linzer argues that FE being preferred because the correlation between 
FE and RE is to low only holds under extreme circumstances, and should not be seen as a reason 
not to use random effects (Clark and Linzer 2015, 407). This is supported by Plümper and 
Troeger (2019, 23, 39) that show that the DWH test wrongfully favors the FE even when it 
provides worse estimates than both RE and normal OLS. Further, Bell and Jones (2015, 139, 
149) show that using RE almost always is preferred, and that the information that FE removes 
severely harms the analysis. Gelman and Hill (2007, 245-246) makes an even stronger 
statement, arguing that one should always use RE models. 
 
In light of the literature and arguments presented in this section, random effects have been 
chosen as the best fitting estimation technique for the models in this thesis. As Bell and Jones 
(2015, 133) puts it: “RE can provide everything that FE promises and more”. Furthermore, even 
though the RE model is seen as the best one in the recent methodological literature, there are 
still a lot of scholars that recommends FE when the assumptions are not met. To be certain that 
the analyses presented in this thesis are not biased in any way because of possible omitted 




Within, between or mixed estimations 
 
When conducting a random effects TSCS analysis one have to decide whether one want to look 
at the within, between or mixed effect. As mentioned earlier the between effect is by default 
removed when using fixed effects. When using within effects the only changes that are in focus 
are the ones that finds place within a country over time. This is closer to conducting several 
separate time series, as one does not care whether higher minimum wages in general causes 
income inequality, but only if it does it within the specific countries. On the other hand, between 
effects only look at the effect the independent variables have on the dependent within each year 
across all included countries. Here, whether it has an effect within a country is of no interest. 
Lastly, the two can be combined using mixed effects. Here, a weighted average of the within 
and between effect is calculated and used as the coefficient. This means that both the effects 
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within countries over time and between them in each year is relevant. In TSCS analyses the 





One important modelling tool that is being used in all the models are robust estimations, 
standard errors clustered at the country level (Studenmund 2011, 351-352). This helps to 
remove several of the problems related to the TSCS assumption, especially non-stationarity, 
heteroskedasticity and autocorrelation. As heteroskedasicity cause problem with the standards 
errors (SE), but not with the coefficients, using robust estimations alters the SE in a way that 
makes them more accurate without altering the coefficients them self. The SE might still be 
biased, but are in general seen as more correct (Studenmund 2011, 352). 
 
 
Mean adjusted coefficients 
 
The data has also been mean adjusted, which is done by subtracting the mean from every value 
(Midtbø 2012, 49). This implies that the intercept refers to when all variables in the models are 
at their mean value, instead of standard zero adjusted which means that the intercept is the value 
of the dependent variable when all other variables are at zero. Knowing what the income 
inequality value are when all other variables are at their mean is regarded as more useful than 
knowing what it is when all others are zero, which is more unrealistic. This is also in line with 
the argument made by Midtbø (2012, 99-100) which argues that mean centering the variables 





To be able to compare the effect of variables measured on different scales the standardized 
coefficients are also presented in addition to the mean adjusted ones. Standardized coefficients 
are created by subtracting the mean from each variable (mean adjust) and dividing them by the 
standard deviation (Imai 2017, 112). Standardized coefficients will in this thesis be used in 
addition to the mean centered ones. This is because even though they make it possible to 
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compare the effect of the different independent variables, they are also contested in the 
methodological literature (Midtbø 2012, 125-126). They will therefore be used solely for 
comparison, and the mean centered coefficients will be used to look at the other important 
aspects of the analysis.  
 
 
3.3 Assumptions in Time Series Cross-Section modelling 
 
As in all quantitative methods, TSCS have presumptions that have to be met in order to conduct 
a reliable analysis. Because TSCS models uses a combination of cross sectional and time series 
data, presumptions for both types have to be tested (Beck 2008). In addition, preconditions 
regarding the OLS regression also have to be used. The presumptions are presented below, each 
of the sections includes information about what they are, how they are tested and, if present, 





The first assumption one have to take to account is that the data has to be stationary. This is the 
case when means, variance and covariance for all variables are independent of time (Dougherty 
2016, 481). If any of them are not constant over time for a variable, it is considered non 
stationary. This is exceptionally important in this study where there are several variables that 
are known to increase for every year, often exemplified with GDP per capita (Verbeek 2012, 
297). All variables were tested using the “adf.test” function in R, and most of them were non-
stationary. This can be treated in several ways, most prominently by averaging the variables, 
including a time trend variable or differencing the data. In this thesis, the variables were differed 
in the same way mentioned when creating the change on change variables. After that change 





The most problematic assumption related to panel data models is that there should be no serial 
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dependence, also referred to as autocorrelation in the disturbance term (Dougherty 2016, 445; 
Hsiao 2003, 57). If this is present, the variable is correlated with its own value the year before 
and the error term will therefore be correlated with itself (Worrall 2008, 794). This happens 
because values have limited changes especially if the time periods are close together (Midtbø 
2012, 112). This does not affect the coefficients in the models, but yields the OLS analysis 
ineffective and estimates the wrong error terms (Dougherty 2016, 447-448). This can be tested 
by using a panel Breusch–Godfrey test, where the null hypothesis is that there is no serial 
dependence (Monogan 2015, 97). When present, it can be corrected by using robust estimation 
(panel corrected standard error), differing the variables or by averaging the them. 
Autocorrelation was present in the models, and robust estimations was therefore included and 





In TSCS regression models, the disturbance of the residuals has to be homoscedastic, there is 
therefore a need to test for heteroskedasticity (Verbeek 2012, 373-374). Being homoscedastic 
implies that the variance around the regression line is the same for all values of the independent 
variable (Batalgi 2008, 87). If for example the variance is higher at one end of the line 
heteroskedasticity is present. When present, it causes the standard errors to be wrong. This can 
be tested both by looking at a residual plots and using the Breusch-Pagan statistical test. Both 
of them were used, and it showd clear signs of heteroscedasticity. It can be treated in several 
ways – most prominently by changing the included variables in the models or by using robust 
estimations. The later one was used in the models presented in this thesis, both because it is 





When using TSCS, there might also be panel heteroskedasticity. This is the case if the residual 
variance across units over time varies because of characteristics unique to each unit (Worrall 
2008, 794). This can be treated in the same way as heteroscedasticy, namely by using robust 
                                                
9 Robust estimations are used in all the models. This is done by utilising the commands in the “Sandwich” 
package found in R. 
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Hsiao (2003, 8) presents another assumption associated with panel data – heterogeneity bias. 
This is based on that: “economic data are generated from controlled experiments in which the 
outcomes are random variables with a probability distribution that is smooth function of the 
various variables describing the conditions of the experiment” (Hsiao 2003, 8). In most panel 
datasets this is unfortunately not the case because the data is not collected in a controlled 
environment, but are observations from the real world. This is also true for the data in this 
thesis, and in it self not a problem as one does not want to include all factors that can affect the 
dependent variable, but rather include all the essential ones (Hsiao 2003, 8). But this can cause 
a problem with parameter heterogeneity which occur because different units share common 
parameters that they are not expected to share. The variables that are included in the models in 
this thesis are theory based, and are the ones that are expected to have an essential effect on the 
outcome. When all the essential variables are present it of course removes the omitted variable 





Multicollinearity is present if the independent variables are highly correlated with each other. 
This can be tested by checking the correlation between the independent variables, but is most 
often done by using a Variance Inflation Factor (VIF) test, which formally tests for 
multicollinearity (Verbeek 2012, 44-45). The problem with this is that there isn’t any agreement 
in regards to what exactly should be the cut off point between variables being multicollineary 
or not. Often it is said that a value higher than 10 indicates multicollinearity, and when testing 
the independent variables used in this study, none of them showed sign of it. The highest value 








In all linear regression models their normality is assumed. According to this, the residuals have 
to be be normally distributed (Skog 2004, 249). In this thesis they are normally distributed, at 
least when they have been differed, but one can see that the there are a few to many values 
ranging close to zero. This is not a huge problem, especially because RE models perform well 
within the TSCS framework even when this presumption is violated (Beck and Katz 2007; Bell 





In all linear regressions one of the defining preconditions is that the relationship between the 
variables has to be linear – the function is required to be able to be written in a straight line. If 
this is not present it can lead to weak estimates of the true effect (Skog 2004, 239). This can be 





Another problem one might encounter is heavy outliers. These are values that does not fit in 
with the rest of the values in the data, and are especially problematic if they have a strong effect 
on the estimate. These can be found by looking into the data. Some outliers were found in 










3.4 Challenges related to time series cross-section analysis 
 
The problems that occur when conducting a TSCS analysis is mainly data related, namely that 
it is difficult to find data that are both present over time and for all the entities (Verbeek 2012, 
372). This was also true for this analysis, resulting in there being quite a few missing 
observations. Because of this the dataset is considered an unbalanced one, which in it self is not 
not regarded as a problem as long as the values are not structurally missing (Dougherty 2016, 
530). The missing data in the dataset used in this analysis is only present because data is 
collected more regular in some countries than in others and because minimum wages have been 
introduced at different times. It is not correlated with the values that the countries have in the 
respective years. Having an unbalanced dataset is therefore not seen as a problem, even though 
having more data available would be preferred. Imputing the missing values were also 
considered, and the results of models using the imputed dataset will be presented as a robustness 
test in section 6.6. 
 
Another problem related to statistical analyses is that some choices can alter the effect or the 
significance of variables. This is mainly a problem if the theory is weak, which is not the case 
in this thesis. But there can be some concerns because of the lack of earlier statistical analysis 
on the relationship between minimum wages and income inequality. Because of this, testing the 
robustness of the results are important. This is done by conducting analysis with minor changes 
to variables or estimation techniques and check whether or not the results are the same. As 
robustness tests, analysis were conducted using FE, removing outlier and using imputed data – 





To end the chapter, a few words causality is suited. As shown in this chapter, TSCS analysis is 
the preferred method for testing the hypotheses, to further be able answer the research question. 
This is also partly because it is strong compared to other statistical analysis when it comes to 
proving a causal relationship. There are three criteria that have to be met in order to show a 
causal relationship; the first one is that there has to be a correlation between the independent 
and the dependent variable; the second is that the independent variable need to have happened 
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before the dependent one; the third is that all other explanations have to be ruled out (Oppewal 
2010). Using TSCS analysis results in all of these being met. The first one is tested in the 
analysis it self, TSCS looks for correlation between X and Y, controlled for the other variables. 
The second one is both met in the statistical analysis and by providing good theoretical and 
empirical knowledge. TSCS analyses incorporates time series data, especially the within effect 
will here show that the correlation one find are based on the correct relationship where X 
happens before Y. In regards to the existing literature, it is clear that minimum wages affect 
income inequality – and not the other way around. The third one is med by basing the choice 
of control variables on theory and earlier findings. All of the important variables that have a 
significant effect on income inequality is included in the analysis to rule them out. But this is 
also where it is hardest to be certain, when the data is not collected through experimental design 
it is impossible to remove all other explanatory factors. 
 
In addition to this, it is important to note that even though TSCS are well suited for revealing 
casual effects, it has limitations when it comes to causal mechanisms. However, exploring the 
causal effects is both necessary for further research looking at the mechanisms, and as an 
addition to the majority of the existing literature which does look at the mechanisms. In regards 
to this, including the income decile analysis is partly done to look at the underlying effects that 
is behind the potential change in income inequality, but it cannot be said to be the causal 
mechanisms, those would for example be why changes in the minimum wage affect the 
different income deciles – this study is rather exploring whether or not one can confirm that 




3.5 Chapter summary  
 
In this chapter, the method that will be used to look at the hypotheses and thus answer the 
research question has been presented. TSCS modelling is argued to be especially good at 
estimating dynamic effects which is well suited to estimate the effects of interest in this thesis. 
In addition, it was decided that using a random effects model was the preferred approach, as 
recent methodical literature strongly criticise using fixed effects. Lastly, it has been showed that 
the variables are being differed in order to both fulfil the assumptions and in order to focus 
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solely on the effect of the changes themselves. In the next chapter the data used in the models 
































4 Data and operationalization 
 
It is hard to find data that is both present across time and in all the necessary countries, and the 
data used in this thesis is therefore collected from many different source. All of them will be 
presented in this chapter. The chapter will start with a discussion of the sample selection, 
followed by a presentation of all the variables. Why they are included, where they have been 





Selection of cases 
 
One of the defining parts of every study is its sample, and for all statistical analysis this can 
cause some problems related to selection bias (Hsiao 2003, 9-10). There are three main criteria 
that has affected the chose of sample countries. The fist one is that the goal is to analyze the 
effects of statutory minimum wages in advanced democracies, which therefore removes all non 
advanced democratic countries. The second limitation is that the country has to have statutory 
minimum wages, which of course makes the possible sample even smaller. The last limitation 
is the data availability, which when looking at differences across time is quite important. In 
order to get good data on statutory minimum wages, the OECD database had to be chosen. This 
is the only dataset that covers counties statutory minimum wages before 1999, and is generally 
the most used10. This therefore limited the sample to the OECD countries. To get reliable 
income inequality data, the World Income Inequality database (WIID) was the preferred data 
source, and data for all OECD member countries are also included here. As for the analyses 
where the income deciles are in focus, the sample had to be further limited down to countries 
that are also part of the European Union (EU) or European Economics Area (EEA), because 
this estimate only are available in the Eurostat database. 
 
All of these combined, resulted in the sample for the analysis looking at the effect on the GINI 
index being countries that are part of the OECD and has statutory minimum wages. For the 
analyses where the income deciles are in focus, only countries that are both part of the OECD 
                                                
10 In the Eurostat database, data is only available for the years after 1999. 
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and EU or EEA, and has introduced statutory minimum wages, are included. These have not 
been chosen on basis of any particular values, but that they are the only one where all the crucial 
components that is needed in order to analyze the research question is present. All of the OECD 
countries are listed below, and whether or not they have statutory minimum wages and are part 
of the EU or EEA is also specified. In table 4.1 it becomes clear that there are 28 countries that 
qualify for the study related to the GINI index, while there are 19 countries included in the 
study of the effect on income deciles. It also has to be noted that in addition to this, Germany 
was dropped because they introduced statutory minimum wages in 2015 and therefore did not 
















Member of the 
European 




Included in the 
income decile 
models 
Australia ü 1966 x x 
Austria x - ü x 
Belgium ü 1975 ü ü 
Canada ü 1930 x x 
Chile ü 1990 x x 
Czech Republic ü 1991 ü ü 
Denmark x - ü x 
Estonia ü 1991 ü ü 
Finland x - ü x 
France ü 1970 ü ü 
Germany ü* 2015 ü ü* 
Greece ü 1991 ü ü 
Hungary ü 1991 ü ü 
Iceland x - ü x 
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Ireland ü 2000 ü ü 
Israel ü  x x 
Italy x - ü x 
Japan ü 1968 x x 
Korea ü 1988 x x 
Latvia ü 1991 ü ü 
Lithuania ü 1990 ü ü 
Luxembourg ü 1973 ü ü 
Mexico ü 1917 x x 
Netherlands ü 1968 ü ü 
New Zealand ü 1945 x x 
Norway x - ü x 
Poland ü 1970 ü ü 
Portugal ü 1974 ü ü 
Slovak Republic ü 1991 ü ü 
Slovenia ü 1995 ü ü 
Spain ü 1963 ü ü 
Sweden x - ü x 
Switzerland x - ü x 
Turkey ü 1974 x x ** 
United 
Kingdom 
ü 1999 ü ü 
United States ü 1938 x x 
Note: Introduction year is based on data provided by in the ICTWSS database version 5.1 
(Visser, 2016), OECD (1998) and Eurostat (Eurostat n.d.b). There have been several changes 
in minimum wages in many of the countries, the year listed is the one where the latest major 
change happened. 
* Germany first introduced statutory minimum wages in 2015, because of this the data is not 
available, and Germany is dropped from the analyses. 
** Turkey is not a part of either the EU or the EEA, but included in the Eurostat data. It has 




Selection of time period 
In addition to selecting which countries that will be included in the sample, it is also important 
to decide what time period that will be in focus. The most important part of this was to be able 
to use as recent as possible data to be able to get the most relevant results. The years were 
limited by available data, and the analysis therefore reaches from 1995 to 2015. The starting 
point also differ between countries, as none of them are included in the years before they 
introduced statutory minimum wages (see table 4.1). The whole range of years is not either 
available for all countries, as there are some missing values.  
 
 
4.2 Dependent and main independent variable 
 
In the following section, all the variables used in the different analyses will be presented. First, 
the dependent variables will be discussed, followed by the main independent variable. Further, 
the control variables will be presented. The descriptive statistics will be presented together with 
each of the main variables, and together for all of the control variables. As stated in the methods 
chapter, all the variables have also been differentiated, and it is that variable that is used in the 




GINI index  
 
In the analyses there are several dependent variables. The GINI index will be used to measure 
the effect of minimum wage changes on the overall income inequality. To measure the effect 
minimum wages has on the different income groups, the income deciles will be used – by doing 
this one can measure whether or not minimum wages actually have the expected causal effects 
on the different income groups as well as the overall effect. 
 
Data on income inequality has been a problematic area for several decades, mainly because of 
shifting definitions and lack of data (Lin and Yun 2016, 9). This is also true for the OECD 
member countries, and might be one of the reasons that income inequality research in this area 
has received so little attention compared to its importance. The measurement that there is the 
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most data on is the GINI coefficient, and this is especially because several actors have tried to 
make this data better and more accessible in recent years, mainly by combining data from 
different sources that uses the same definitions. These sources include the World Income 
Inequality database (WIID) (UNU-WIDER 2018a) and the Standardized Income Inequality 
database (SWIID) (Solt 2019), where the main difference is that SWIID impute missing values. 
The choice was to use the WIID database as the source for the GINI index as it is the most 
frequently updated and because it is where the information about the data is most accessible. 
One could of course use a primary dataset, but the problem here is that it limits the data quite 
dramatically as there are large amounts of missing observations, as will become clear when the 
deciles are analyzed. 
 
In the WIID dataset, there are GINI measurements from multiple sources combined together – 
both collected differently and using different income definitions. To be able to compare the data 
across both year and country borders, some of it therefore had to be removed. In order to do 
this the guidelines from WIID was followed. First, only data that are based on the same welfare 
definition, equivalence scale, area coverage, age coverage and population coverage were kept 
(UNU-WIDER “Frequently Asked Questions” n.d.). Further, all the data where net income was 
not used were removed. The last recommendation that is made by WIID is to only use one 
source when comparing different years, this was to some degree done. Only the OECD and 
Eurostat data were kept, these are based on the same income definitions, and are both known 
as reliable data sources. For country/years where both of them had data available, the ones from 
the OECD were used. To make sure that it did not alter the results to keep both sources, an 
analysis was also conducted using only the OECD data. The results were the same, but the 
number of observations of course dropped. 
 
The Gini-coefficient measures how large the income inequality is in a country. It does this by 
comparing the cumulative proportions of the population, measured from the poorest to the 
richest, and the cumulative proportion of income they receive (UNU-WIDER 2018b, 17). When 
all the cumulative incomes are found for the different cumulative population, it is plotted. Then 
it gets compared to the Lorenzo curve, shown in figure 4.1, and the difference between the two 
are the GINI coefficient. This number is between 0 and 1, where 0 indicates perfect equality, 
meaning that everyone has the same income. 1 corresponds to perfect inequality, where one 
person has all the income. The dotted line in figure 4.1 is perfect diagonal, therefore also an 
example of perfect equality. The GINI coefficient is multiplied by 100 to create the GINI index, 
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which results in the variable ranging from 0 to 100. 
 
 
Figure 4.1: Lorenzo curve 
 
Source: UNU-WIDER (2018b, 17) 
 
The income definition used in this calculation is net income measured on the household level. 
This is in line with the recommendations given by UNU-WIDER (2018b) and the income 
definition that was presented earlier in the thesis. The descriptive statistics for the GINI index 
are presented in table 4.2. 
 
Table 4.2: Descriptive statistics for the GINI index 
Variable  Min Max Median Mean N 
GINI index 22.00 38.90 30.70 30.43 449 
Change in 
GINI index 







Other income inequality measures 
 
There were other potential income inequality measures that were examined, but seen as weaker 
than the GINI index. The gap between median and mean income in a country is a measure that 
could have been used, but this is even less accurate than the GINI. Quintile ratio that looks at 
the difference between the 20% with the highest income and the group with the 20% lowest, 






Even though GINI was considered the strongest measure for the overall income inequality, it is 
still not perfect in terms of measuring the exact effect minimum wages has on specific groups 
of households. The other dependent variables, that is being included to measure the effect 
minimum wages have on the specific income groups, are the income deciles – found in the 
Eurostat dataset (Eurostat 2019). The income deciles are broken down into ten measures, each 
showing how many percentage of the total income that is going to each tenth of the population 
ordered by income. Decile one represents how much of the income that is earned by the poorest 
10%, while decile ten shows the same for the richest ten percentages of the population. The 
income definition used by Eurostat in their data collection and measurement is the same as is 
used in this thesis, namely that it gross income measured on the household level and equalized 
(Eurostat n.d.a). The descriptive statistics for all the different quintiles, and changes in them, 
are listed in table 4.3. It has to be noted that the changes in decile 2 through 9 looks strange, all 
of them have negative 1 as minimum and plus 1 as max, and very similar mean and median. 
This measurement has been controlled in multiple ways, and looks to be the correct one11 
 
                                                
11 This has been checked multiple times. Both by looking at the actual data and by trying different formulas to 
calculate the changes. Min, max, median and mean are stable across all of them. The formula that was chosen to 
calculate the changes is based on the “dplyr” package, and presented below. It calculates each of the deciles 
independently, the example below is for the first decile.  
 
data <- data %>%  
  dplyr::group_by(country) %>%  
  dplyr::arrange(year, .by_group = TRUE) %>% 
  dplyr::mutate(decile1_change = decile1 - dplyr::lag(decile1)) %>%  
  ungroup  
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Table 4.3: Descriptive statistics for the income deciles 
Variable Min Max Median Mean N 
Decile 1 1.90 4.20 3.15 3.15 238 
Decile 2 3.40 6.10 5.00 5.05 238 
Decile 3 4.40 7.20 6.00 6.14 238 
Decile 4 5.50 8.10 7.00 7.11 238 
Decile 5 6.60 9.00 8.00 8.09 238 
Decile 6 8.00 10.00 9.20 9.19 238 
Decile 7 9.50 11.00 10.50 10.51 238 
Decile 8 11.00 13.00 12.00 12.12 238 
Decile 9 13.00 16.10 14.80 14.68 238 
Decile 10 19.30 32.90 23.85 23.88 238 
Change in 
decile 1 
-0.90 1.30 0.00 0.05 219 
Change in 
decile 2 
-1.00 1.00 0.00 0.02 219 
Change in 
decile 3 
-1.00 1.00 0.00 0.03 219 
Change in 
decile 4 
-1.00 1.00 0.00 0.03 219 
Change in 
decile 5 
-1.00 1.00 0.00 0.02 219 
Change in 
decile 6 
-1.00 1.00 0.00 0.02 219 
Change in 
decile 7 
-1.00 1.00 0.00 0.01 219 
Change in 
decile 8 
-1.00 1.00 0.00 0.01 219 
Change in 
decile 9 
-1.00 1.00 0.00 -0.02 219 
Change in 
decile 10 
-5.90 3.30 -0.10 -0.16 219 
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Statutory minimum wages  
 
To measure the effect of minimum wages, there is of course a need to include that variable in 
the models. The measurement that was chosen here is the real statutory minimum wage rates 
for each country, at any given year. First and foremost, statutory minimum wages was chosen 
as it is the type of minimum wages where politicians have the most influence, and where the 
highest amount of employees are covered. But using statutory minimum wages on its own 
would be misleading, as changes in price levels and living standard would affect the actual level 
of minimum wages in a country, without being included in the analysis (Verbeek 2012, 297). 
The statutory minimum wage values have therefore been converted into real minimum wages. 
 
In regards to statutory minimum wages, data from both Eurostat and OECD are available, but 
the Eurostat data have some issues. The first one is that real statutory minimum wages are not 
included, which of course makes it less suited to compare across countries and years. The 
second is that there are no available data before 1999, and that a lot of countries have missing 
data in the years that are included. There are also some missing observations in the OECD data, 
but this is more limited when compared to the Eurostat data. The OECD data also covers all 
years from 1995 to 2015, which is very important for this study. At the same time, the Eurostat 
data covers fewer countries than the OECD. Based on this, the OECD data were the preferred 
one, and therefore chosen (OECD 2018a). 
 
There are two measures that are recommended when looking at minimum wages, based on what 
kind of study one are conducting. When the main focus is to look at cross country effects at one 
given year, the recommended one is to use the Kaitz index. This measure compares the 
minimum wage rate to the mean or median wages in a country at any given year. If the median 
wage in a country is 100 dollar and hour and the minimum wage is 50 dollars, the Kaitz index 
would be 0.50 (OECD 2018b). If the focus is on differences within a country across different 
years, it is recommended to real minimum wages. Here, the minimum wage rate is calculated 
together with the Consumer Price Index (CPE), and afterwards standardized by converting it to 
US dollars. That there are two different recommendations causes some problems for the choice 
of data in this thesis. As both cross country and time series data are being used, the best would 
be to use both the Kaitz index and real minimum wages. But the Kaitz index has a massive 
problem related to this thesis because it is highly affected by changes in the median/mean wage, 
and when median wages goes down the income inequality would increase at the same time that 
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the Kaitz index would indicate that minimum wages are higher compared to the median wage. 
This would make the results the opposite of what is preferred in this thesis, and the minimum 
wage rate converted using the Kaitz index was therefore ruled out. Real minimum wages are 
only affected by changes in the CPI level, and would therefore not have this problem. This 
results in real minimum wages being used, even though some may argue that the Kaitz index 
could have been used.  
 
The statutory minimum wages are collected in all OECD countries, and than converted into real 
minimum wages by calculating it according to the CPI using 2017 as the base year. The real 
minimum wages are than standardized into US$ using 2017 Purchasing Power Parties (PPP). 
Both annual and hourly minimum wages are available, where the annual is created using the 
other measure multiplied by the statutory work week (OECD 2015, 11). The hourly statutory 
real minimum wages were chosen to remove the potential effect different statutory work weeks 
could have on the results. Still, through out the thesis it will mainly be referred to as real 




Table 4.4: Descriptive statistics for real hourly statutory minimum wages 

















4.3 Control variables 
 
One of the biggest challenges when working with longitude data is that there might be 
systematic changes over time that affects the dependent variable (Skog 2004, 76-77). This goes 
hand in hand with the possibility of confounding factors, where there are unobserved variables 
that affects the dependent variable (Imai 2017, 372). To eliminate this control variables that are 
known to affect income inequality is being included in the models. Each of them will be 
presented in this section, and all of them will be used in all the analyses. All of these variables 
have also been converted by differing them. 
 
 
GDP per capita 
 
Gross Domestic Product (GDP) per capita is used to measure major macro economic changes 
both within and between countries. It is retrieved from OECD (2019a), and presented as 2010 
constant prices in US$. As with the other variables, this is further recoded into changes in GDP 





Trade is measured as total import as a percentage of GDP, a variable derived from the OECD 
database (OECD 2019b). This is an important variable because trade heavily influence 
employment. As (Autor, Dorn and Hanson 2016, 37) shows, employment in the U. S. have 
fallen in sectors that are exposed to import – this is even more important as the effect is even 
stronger when it comes to low wage workers. 
 
 
Employment in services 
 
The service sector is where most of the new jobs for low wage workers is created (Iversen and 
Wren 1998, 508, 510). When this sector expands, this creates a need for governments to choose 
between wage equality or higher employment, because it is impossible to achieve both without 
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causing budgetary restraints (Iversen and Wren 1998). This is clearly important for income 
inequality in a country and will at the same time affect how many people earning the minimum 
wage. Employment in services is measured as a percentage of the total work force that works 
within services, and is gathered from the the International Labour Organizations ILOSTAT 





There are two measurements that can be used when looking at how much countries spend on 
social services, social expenditure and de-commodification. The later measures whether one 
can uphold a sustainable standard of living independent of market participation (Esping-
Andersen 1990). This was considered used, but because of lack of data availability it was 
discarded. Social expenditure, which measures how much that is used on social services within 
a country, was therefore the best option. This variable can be further narrowed down by 
selecting which type of expenditure that one wants to use. For the modelling in this thesis the 
cash benefits were seen as more relevant in comparison to using all social expenditure, in 
accordance with the expenditure only being public and as a percentage of GDP. This variable 





Because of minimum wages natural effect on people that are employed, and lack of direct effect 
on the unemployed population, the unemployment rate is also included as a control variable. 
How minimum wages affect unemployment is also the most discussed topic within the 
minimum wage literature, and controlling the effect for unemployment rate is therefore crucial. 
The data is gathered from the International Labour Organization (International Labour 
Organization 2019), and are measured as the total percentage of the labour force that are not 
employed. This implies that only people available to seek jobs are included, for example 







Unions are an important factor when discussing inequality, and are known to influence low 
wage workers through collective bargaining. They are often in favor of compressing the wage 
levels, and the more people they are bargaining for the less inequality there should be 
(Kenworthy 2008, 3). Huber, Huo and Stephens (2017) also show that they can affect the share 
of income that is allocated at the top 1%. Union density is therefore a necessary control variable 
to include, and is measured as the amount of workers that are in a union as a percentage of wage 
earners in employment (Visser 2016). It has been gathered from the wisser database, and it is 
important to note that this is the variable with the most missing values. Other databases were 
therefore checked, but none of them had a more suiting variable, it was therefore kept as it is 
seen as highly important for the analysis. 
 
 
Potential control variables not included 
 
There was also a debate about whether immigration in a country should be included as a control 
variable in the models. It has been argued in the past that it affects both unemployment and 
wages in a country negatively (Borjas 2003, 1335), but whether or not this is the case is highly 
disputed. Ottaviano and Peri (2012, 191) shows that the effect of immigration can be both 
positive and negative dependent of which estimation technique that is being used, but that it 
does not have much effect al all. Borjas (2003) agrees with them, arguing that immigration does 
not affect wages much at all. Based on the variable having limited effect on income inequality 
it was decided to leave it out. A model should not include all variables that might affect the 
dependent variable, but only the ones that actually has a significant effect on it (Hsiao 2003, 8). 
This is also important in order to avoid getting an over fitted model, which can be problematic 
in several ways (Wooldridge 2016, 184-185; King, Keohane and Verba 1994, 183). The 





                                                
12 The real minimum wage value is also included as a control vairable, but its descriptive statistics were shown 
earlier in the chapter, where the minimum wage data were discussed. 
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Table 4.5: Descriptive statistics for the control variables 
 Min Max Median Mean N 
GDP per capita 8019 1000934 26632 29818 449 
Changes in 
GDP per capita 
-4385.60 17799.90 1027.10 1121.30 449 
Import 21.02 180.20 55.84 56.86 449 
Changes in 
import 
-24.54 23.40 0.699 0.950 449 
Employment in 
services 




-257.00 289.00 23.00 30.10 437 




-4.890 6.411 0.087 0.178 441 
Unemployment 1.5 27.5 7.5 8.379 449 
Changes in 
unemployment 
-4.4 9.8 -0.1 0.009 439 
Union density 6.312 56.350 20.327 23.466 312 
Changes in 
union density 
-18.184 3.891 -0.354 -0.608 281 
 
 
4.4 Chapter summary 
 
In this chapter, the sample and variables used in the models have been presented and discussed. 
The sample is OECD member countries with statutory minimum wages between 1995 and 2015 
for the models that look at the GINI index, and countries that are both member of the OECD 
and EU/EEA and has statutory minimum wages for the models with the income deciles in focus. 
The dependent variables is the GINI index and the different income deciles, the main 
explanatory variable is real minimum wages. The control variables are GDP per capita, import, 
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employment in the service sector, cash benefits, unemployment and union density. All of these 
variables have been differentiated, meaning that their lagged value has been subtracted from 
their value. In table 4.6 the overview of all these variables, and how they are hypothesized to 




Table 4.6: Expected effects of the independent variables 
Variables  Source Hypothesized 
relationship to the GINI 
index 
Expected effect on the GINI index 
Change in real minimum wages  OECD 2018a Negative 
Real minimum wage value  OECD 2018a Unknown 
GDP per capita  OECD 2019a Unknown 
Import  OECD 2019b Positive 
Employment in services  International Labour 
Organization 2018 
Positive 
Cash benefits  OECD 2019c Negative 
Unemployment  International Labour 
Organization 2019 
Positive 
Union density  Visser 2016 Negative 
Expected effect on decile 1 
Change in real minimum wages  OECD 2018a Unknown 
Real minimum wage value  OECD 2018a Unknown 
GDP per capita  OECD 2019a Unknown 
Import  OECD 2019b Negative 
Employment in services  International Labour 
Organization 2018 
Negative 
Cash benefits  OECD 2019c Positive 
Unemployment  ILO 2019 Negative 
Union density  Visser 2016 Positive 
Expected effect on decile 2-5 
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Changes in real minimum wages  OECD 2018a Positive 
Real minimum wage value  OECD 2018a Unknown 
GDP per capita  OECD 2019a Unknown 
Import  OECD 2019b  
Employment in services  International Labour 
Organization 2018 
Negative 
Social expenditure  OECD 2019c Positive 
Unemployment  International Labour 
Organization 2019 
Negative 
Union density  Visser 2016 Positive 
Expected effect on decile 6-10 
Changes in real minimum wages  OECD 2018a Positive / Negative 
Real minimum wage value  OECD 2018a  
GDP per capita  OECD 2019a Unknown 
Import  OECD 2019b Positive 
Employment in services  International Labour 
Organization 2018 
Positive 
Social expenditure  OECD 2019c Negative 
Unemployment  International Labour 
Organization 2019 
Positive 














5 Analysis and Results 
 
In this chapter, the results from the analyses will be presented. The chapter will begin with a 
descriptive overview of the relationship between minimum wages and income inequality in the 
OECD overall and within each of the countries. Afterwards, the TSCS analyses will be 
presented – first the one including the GINI index followed by the ones looking at the different 
income deciles. The results will be followed by the robustness tests before the chapter will end 
with a brief summary. 
 
 
5.1 Minimum wages and income inequality in the OECD 
 
The average development in the GINI index and real statutory minimum wages for all of the 
included OECD countries combined are presented in figure 5.1. At first glance it is clear that 
there is more fluctuation in the GINI than the statutory minimum wages, which is not surprising 
because the GINI is measured on a larger scale. At the same time, the figure does reveal that 
there is a correlation between the two. In 1996 the overall minimum wage values decrease 
compared to the year before, and at the same time one can see that the GINI index increase. In 
the year after, the minimum wage decreases and the GINI increase. This trend, that minimum 
wages and the GINI are negatively correlated, can be seen for each year until 2002. In 2003 the 
correlation becomes positive when both real minimum wages and the GINI index increase, 
while it afterwards moves in the same trend as earlier until 2007. In 2008 and onwards the 
changes in both of them get smaller and it is hard to see if there is any real correlation. Even 
though TSCS analysis does not look at the mean value for each year, this is an interesting 
starting point for the analysis. At least until 2007 there are a clear tendency towards statutory 













In order to look at this relationship more in detail, figure 5.2 shows the GINI index and real 
statutory minimum wage level for each of the included OECD countries for the same time 
period. First and foremost, it is clear that the relationship is not as stable across countries as it 
might have looked when only focusing on the averages, but the tendency one could see in figure 
5.1 still holds for a lot of the countries. In Chile, the overall income inequality between 1995 
and 2017 drops, while one can see a small increase in the real minimum wages in the country 
through out that time. In Estonia, the gap between the real minimum wage and the income 
inequality narrows down until the real minimum wage goes down and the GINI increases. In 
France the gap also decreases between 1995 and 2017, but the GINI has a more unstable pattern 
having multiple small adjustments. In Korea as well the two variables get closer, implying that 
increased levels of minimum wages are correlated with reduced levels of income inequality, 
but there is a large jump in the GINI index which can not be seen in the minimum wages. In the 
Netherlands minimum wages get lower while the GINI increase somewhat, but this correlation 
is small and it shows the same signs as in France because there is a lot of movement in GINI 
index. New Zealand has seen a rise in both income inequality and real minimum wages, but the 
trend can still be seen. In the beginning the minimum wages go down while the GINI goes up, 
and when one can see a small increase in the minimum wage rate the income inequality goes a 
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bit down again. Turkey, the United Kingdom and the United States might be the countries where 
the correlation is the strongest. In Turkey and the UK the real minimum wage have increased 
in the last 20 years while the income inequality has been going down. In the US the opposite 
trend is clear, minimum wages have decreased while the GINI has increased.  
 
In the rest of the countries the same overall trend can not be seen by looking at figure 5.2. There 
are some specific years that match the expected correlation, but at the same time there are others 
where it does not. However, most of the years that does not fall in line with the expectations do 
not show the opposite effect either, but rather no correlation between the two. In this descriptive 
overview it is of course important to keep in mind that none of the control variables are included 
and that TSCS analysis look at both the effect within a country and between them. The figure 
supports that a raise in minimum wages are associated with a decline in income inequality. 
 
One can also see that Chile, Mexico and Turkey stand out because they have higher income 
inequality than the rest of the OECD. They all have values reaching a GINI index of 50 or 
higher, while non of the other countries have values exceeding 40. This might have an impact 
on the effect that changes in minimum wages have on income inequality, therefore an analysis 






















5.2 The effects of changes in the real minimum wage on the GINI index13 
 
The correlation between the two variables have been displayed, but is it caused by the changes 
in real minimum wages? This question will now be answered as the result of the time series 
cross section analysis will be presented. The hypothesis that are being tested, discussed in 
section 2.2, is increasing the real statutory minimum wage will result in an overall decline in 
growth in income inequality. 
 
In table 5.1 the results of the TSCS models analyzing the relationship between real minimum 
wages and the GINI index is presented, here the dependent variable is the change in the GINI 
index from the year prior and the main independent variable is the corresponding change in real 
minimum wages. The table is divided into three models, where more control variables get 
introduced in each of them. 
                                                
13 All of the models looking at the effect on the GINI index have the OECD member countries as sample. All 
analyses are also done using robust estimations (robust standard errors), which will help control for stationarity, 
autocorrelation and heterosketasticity. 
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In model 1 only the main independent variable and the dependent is included, changes in real 
minimum wages have a negative coefficient. This implies that a raise in real minimum wages 
would make the increase in the GINI index smaller, but the effect is not significant. The number 
of observations is 405 and all 27 countries have been included. The constant is -0.003, which 
means that when changes in real minimum wages are at their mean, that is the value of the 
changes in the GINI index.14 The R2 and adjusted R2 are very small, which means that changes 
in real minimum wages does not affect the changes in the GINI index much, if any at all. In 
addition, Akaike´s Information Criterion (AIC) and Schwarz Bayesian Information Criterion 
(BIC) are also presented. They measure the goodness of fit, and the models with the lowest 
value is preferred. Both of them add a penalty as the models get larger, but this is done even 
stronger by the BIC (Verbeek 2012, 66-67). AIC has the value of 1539, while BIC is 1552. 
 
In model 2 the economic control variables are also included. When they are included, the 
negative effect of changes in real minimum wages on the GINI index becomes stronger 
negative, but so does the standard error. The variable is still insignificant. Change in GDP has 
a small negative effect on the GINI index, a result that is not significant. Changes in 
unemployment also has a negative coefficient, but this is not significant either. Both change in 
import and change in people employed in the service sector has positive coefficients, but neither 
of them are significant. Both the total number of observations and countries included are the 
same as in model 1. The constant is -0.17, which will be the change in GINI when all other 
variables are at their mean, and this is not significant. R2 increases a little bit to 0.01, implying 
that the included variables contribute to 1% of the change in the GINI index. When looking at 
the adjusted R2, which take into account the size of the model, the result is still the same at 
zero. Both AIC and BIC increases a little to respectively1579 and 1611. This implies that the 
explanatory power of the model has been reduced. 
 
In the third model the political control variables are also included, which makes this the full 
model. This model is chosen as the preferred one because of the large increase in R2, adjusted 
R2, AIC and BIC, and because it has all the variables that has been recommended in the theory 
included. R2 are in this model 0.9 and adjusted R2 are 0.6, this is still quite small saying that 
the model only explains 6% of the change in the GINI index, but this is still in line with the 
                                                
14 As stated in the methods section, all variables have been mean adjusted.   
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expectations as one does not believe that changes in income inequality are created by minimum 
wage changes, but rather that it has some small effect on it. Still, it is quite surprising that it is 
such a low value as it does not correspond well with the results found in the rest of the literature. 
AIC is now at 1000 while BIC is 1039, this is a dramatic decrease compared to the two previous 
models and implies that the models explanatory power is strengthened. It is also important to 
note that the number of observations drops dramatically to 253 and that three countries get 
removed completely from the model. This is largely because of the change in union density 
control variable, which has a high number of missing vales. There are especially many missing 
values for the US, Hungary and Israel – which therefore are removed completely15. Never the 
less, this variable is of such importance that it is important to keep it in the model, which can 
be seen from it being one of two variables with significant effect. In this model the negative 
coefficient of changes in real minimum wages increase substantially to -0.753, implying that 
increasing it would reduce the growth in income inequality, but the effect is still not significant. 
The newly included variable real minimum wage value have a positive effect, but are not 
significant either. The same is also true for change in import and change in employment in the 
service sector. Change in GDP per capita and change in social expenditure as cash benefits has 
a negative effect in this model, but only the GDP variable is significant. According to this, 
growth in GDP per capita will decrease the GINI index. This is quite surprising as one would 
not suspect economic growth to increase the income inequality, but it might be because most 
of the economic growth a country has goes to the richest part of the population. Change in union 
density also has a negative effect on changes in the GINI – this is in line with the theoretical 
expectations that the income inequality will decline when more people join labor market unions. 
The constant is -0.008 and not significant, which implies that one cannot be sure whether 









                                                
15 An analysis looking at the effect without the union density variable has been included as a robustness test. 
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Table 5.1: Regression results, changes in real minimum wages on changes in the GINI 
index 
 Model 1 
real minimum 
wages and GINI 
index 
Model 2  
Including economic 
control 
Model 3  
Including political 
control 
Changes in real 
minimum wages 
-0.335                       
(0.356) 
-0.382   (0.359) -0.753        (0.571) 
Real minimum 
wages 
- - 0.025         (0.026) 
Change in GDP per 
capita 
- -0.0001 (0.0001) -0.0002**     
(0.0001) 
Change in import - 0.001 (0.021) 0.014         (0.027) 
Change in 
employment in the 
service sector 
- 0.002 (0.001) 0.002         (0.002) 
Change in social 
expenditure 
- - -0.055           (0.185) 
Change in 
unemployment rate 
- -0.17                         
(0.037) 
0.109      (0.071) 
Change in union 
density 
- - -0.381**    (0.155) 
Constant -0.0003                     
(0.044) 
-0.002                       
(0.047) 
-0.008        (0.0.60) 
Statistics 
N 405 405 253 
Countries 27 27 24 
R2 0.002 0.01 0.09 
Adjusted R2 0.00 0.00 0.07 
AIC 1539.691 1579.37 1000.553 
BIC 1552.707 1611.401 1039.421 
Note: Significant p-values *=0,1, **=0,5, ***=0,01. Dependent variable: Change in GINI 
index between two years. The presented values are the mean adjusted coefficients using robust 
estimation, the standard errors are shown in the brackets. Source: UNU-WIDER (2018a); 
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OECD (2018a); OECD (2019a); OECD 2019b; International Labour Organization (2018); 
International Labour Organization (2019); Visser (2016). 
 
 
5.3 What effect does changes in minimum wages have in comparison to the 
other variables? 
 
From the results above it is clear that changes in minimum wages does not have a significant 
effect on changes in GINI even though the coefficients were. From the analysis it looks like the 
effect of the minimum wage is much stronger that the effect of the other variables, but because 
they are measured on different scales this is not certain. The standardized coefficients will 
therefore be presented here, they are made in the traditional way by subtracting the mean from 
all the values and dividing them by the standard deviation. By doing this, the coefficients of the 
different variables can be compared, while the significance level will stay the same. 
 
The results of the final model when using the standardized coefficients are presented in Figure 
5.3. The placement of the circle indicates the strength of the effect – the further away it is from 
zero the stronger the effect is. The horizontal line indicates the 95% confidence interval, which 
means that the effect has a 95% chance to be within its borders. If this line crosses zero, one 
can not say for certain whether the effect is positive or negative, and thus it is not significant. 
In regard to this, it is important to note that the 95% coefficient intervals correspond to having 
a p-value of 0.05, and that is the reason why changes in GDP per capita is no longer significant. 
It clearly shows that changes in minimum wages does not have as strong effect compared to the 
others as one could expect from the first models, it is actually only the fourth strongest. The 
single variable that has the strongest effect is change in union density, which also is the only 
one that is significant at 5%. As mentioned above, union density to have a reducing effect on 
income inequality is not surprising, but it was not expected to be of such strength. This might 
be because people joining unions becomes a part of the work agreements right away, and that 
they therefore immediately get more income. The second strongest effect on income inequality 
is the economic growth, measured as change in GDP per capita, which at the same time is the 
only other variable that have a significant effect. That this variables has one of the strongest 
effect in regards to income inequality is still surprising. Unemployment changes is the third 
strongest with a little more than a third of the effect registered by changes in union density. The 
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rest of the variables only have small standardized coefficients, and none of them are significant. 
Even though the results show that the effect of minimum wages is insignificant, and that quite 
a few of the other variables have more influence on changes in income inequality they still show 
that the effect of changes in minimum wages is higher than many other variables that have been 
argued to be important for income inequality. This indicates that policy makers might be more 
successful in decreasing the growth in income inequality if they focus on minimum wages 
instead of reducing import and increase social expenditure on cash benefits. At the same time, 




Figure 5.3: Coefficient plot using standardized variables 
 
Note: dependent variable is changes in the GINI index. The presented values are the 




The results are interesting, changes in real minimum wages does have the expected coefficient 
which suggests that a raise in it will reduce the growth in income inequality. But the findings 
cannot be generalized because of them being insignificant. One can also see that the change in 
union density is in line with the theoretical expectations. The same can be said for Change in 
import, change in employment in the service sector and change in unemployment. When they 
increase, all of them have a positive effect on changes in the GINI, unlike changes in union 
density their effect is not significant and their effect is therefore not certain. The actual 
minimum wage value is interesting as the results show that higher rates of real minimum wages 
would produce a higher growth in income inequality. Even though this effect is not significant, 
it goes against most of the earlier research which finds that higher minimum wages decreases 
the inequality. According to these results the first hypothesis have to be rejected, as a raise in 
real minimum wages having a reducing effect on the growth in income inequality can not be 
confirmed. Still, the coefficients are in line with the expectations, and one might be able to find 
an effect when looking at it more in detail which will be done when analyzing the effect on the 
income deciles.  
 
 
5.4 Interaction effect 
 
As stated above, changes in real minimum wages had a negative effect while the real minimum 
wage value itself had a positive in regards to changes in the GINI, and none of them were 
significant. This is interesting when looking at hypothesis 5, Increasing the real statutory 
minimum wage will have a lower reducing effect on income inequality when the minimum wage 
rate is higher, because it supports the idea that positive changes in minimum wages reduce 
income inequality, while the value itself does not. This is based on the part of the employment 
literature where it is argued that small minimum wages might not cause a jump in 
unemployment, but that higher minimum wages will. The result of the model including the 
interaction effect is shown in figure 5.4. Here, the different effect changes in minimum wages 
have on income inequality at three different minimum wage values are included. The three 
different values are based on the median (6.49), median with one standard deviation subtracted 
(3.68) and median with one standard deviation added (9.31)16. 
                                                
16 The same trend can be seen if more minimum wage values are included in the graph, but this was not done 
because it makes it harder to distinguish between them, and that using the median +/- one standard deviation 
shows most of the variation in the data. 
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The figure clearly shows that the reduction changes in minimum wages have on changes in the 
GINI index get smaller as the minimum wage value increases. On the other hand, the confidence 
intervals clearly show that this effect is not significant. Because of that hypothesis 5 also have 
to be rejected, as the models were not able to confirm that higher minimum wage values made 
changes in minimum wages have more effect. The findings presented here is still very 
interesting, especially combined with the knowledge that higher minimum wage values in itself 
has a positive correlation with growth in income inequality. They show that higher values in 
itself might increase income inequality and at the same time lowered the effect of increasing 
the minimum wage. Still, even though the figure supports the hypothesis it cannot be confirmed 
as the confidence intervals are overlapping. 
 
 
Figure 5.4: Interaction plot of the relationship between minimum wage value and changes 
in minimum wages on income inequality 
 




5.5 The effect of minimum wage changes on income deciles 
 
From looking at the effect changes in minimum wages have on the GINI index it is clear that a 
relationship between the two cannot be confirmed, but is it possible to understand why this is 
the case by looking at the effect minimum wages have on the income share of the specific 
income deciles? By doing this, one can also examine whether whether minimum wages have 
an effect on the different income deciles, as it is proposed in the existing literature. This will be 
looked at in this part of the thesis, when the effect of changes in minimum wages on changes 
in income share of the different income deciles will be explored. The hypothesis that are being 
tested, which were presented in section 2.2, are listed in table 5.2.  
 
 
Table 5.2: Hypotheses being tested 
Hypothesis 2 Increasing the real statutory minimum wage will result in an increase in the 
percentage of income earned by people with beneath average income 
Hypothesis 3 Increasing the real statutory minimum wage will result in a decrease in the 
percentage of income earned by people with above average income 
Hypothesis 4 Increasing the real statutory minimum wage will not increase the income 
earned by the group with the the 10% lowest income as much as the other 
groups having incomes below average 
 
Ten TSCS analyses were conducted in order to test these hypotheses. All variables were held 
constant through out them all, except the dependent. These changed between the different 
income deciles in all the analyses. The results from the analyses are presented in figure 5.5 and 
5.617. These results have been standardized using the same technique as in the model presented 
in figure 5.3, and it is important to note that the total number of observations in these models 
have been reduced to 152 because of the smaller sample that are included18. The first figure 
show how changes in real minimum wages affect the amount of income received for the 
households with the 50% lowest income in any given country, this is further split into five 
separate groups which each account for ten percentages. The second figure show the same 
results for the 50% with the highest income. As an example, decile 1 is the income share of the 
                                                
17 The regression tables are attached in the appendix A through J. 
18  The sample covered in the models presented in this part only covers the European OECD countries because of 
lack of data on income deciles. This is explained more in detail in section 4.3. 
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ten percentage with the lowest income, while decile 10 is the income share of the richest ten 
percentages in a country.  
 
Based on the theoretical perspective and earlier research that were presented in chapter 2, the 
expectation is that the income received by the lowest 50% would increase, while the income 
for the richest 50% would decrease – as stated in hypothesis 2 and 3. Further, because many of 
them are unemployed, the expectation is that minimum wages would not increase the income 
of the poorest decentile as much as the other – developed in hypothesis 4. In regards to 
hypothesis 2, the results for the first decentile are in line with the expectations, an increase in 
real minimum wages significantly increase the amount of income earned by the poorest 10%. 
The second decile on the other hand, receives a smaller raise in income received when minimum 
wages get increased, which is not in accordance with the expectations. For the third, fourth and 
fifth decile minimum wage raises does not have much effect at all, and none of them are 
significant. While the third one is approximately at zero, an increase in minimum wages actually 
has a small negative relationship to the fourth and fifth decile. This might indicate that these 
two groups do not receive minimum wages, and that their wages are somewhat pulled down 
towards the ones that receives it. Even though minimum wages do increase the wages for the 
poorest decentile, the results overall do not support the second hypothesis. As for the fourth 
hypothesis, the effect changes in minimum wages had on the first decile is quite contradictorily 
compared to the expected effect. It does not look like minimum wage changes have any less 















Figure 5.5: Coefficient plot of the effect of minimum wages on the 50% poorest 
 
Note: The dependent variables are the ones that are highlighted in the figure, ranging decile 1 
– decile 5. The presented values are the coefficients using robust estimation, the standard errors 
are shown in the brackets.  
 
 
Figure 5.6 reveals that the amount of income earned by the sixth, seventh and eight decile 
increase when real minimum wages increase. This is not in line with the hypothesis, but might 
indicate that there is a ripple effect in place. Also, these groups might not be rich enough to be 
employers, and would therefore not be negatively affected by a raise in the minimum wage. On 
the other hand, an increase in wages received by the poorer might increase their wages as well, 
through a ripple effect. For the sixth and seventh decile this effect is not significant, but it is for 
the eight. This can also be because of people living with a richer spouse or their parents fall into 
this decentile, and therefore supports the argument that minimum wages are not necessarily 
given to those that actually need it. The effect on the two last deciles are not significant either, 
but the coefficients are in line with the expectations in hypothesis 3 – an increase in real 
minimum wages would result in a decrease, or smaller increase, in their income. This indicates 
that these two groups are the only ones that have high enough income to have people employed 
or to own stocks in firms. 
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Figure 5.6: Coefficient plot of the effect of minimum wages on the 50% richest 
 
Note: The dependent variables are the ones that are highlighted in the figure, ranging decile 6 
– decile 10. The presented values are the coefficients using robust estimation, the standard 
errors are shown in the brackets.  
 
 
Overall there are some very interesting findings. When looking at the significant effects, it 
clearly shows that minimum wages helps the poorest people, but at the same time pulls the 
wages of the ones earning just above the minimum wage downwards. It also increases the 
income of the eight decentile, which are in line with the arguments being made about people 
receiving minimum wages even though they are not poor.  
 
If one focus on both the significant and insignificant results, there are also some interesting 
trends in regards to both hypothesis 2 and 3. The effect on the poorest and the two richest deciles 
are in line with hypothesis 2 and. The third to sixth decile does not see much change, which is 
not unexpected either – this might be because they are to rich to receive minimum wages and/or 
that the ripple effect counteract the eventual negative effect minimum wages would have on 
them. On the other hand, changes in minimum wages on the second, seventh and eighth decile 
are surprising – it would reduce the second deciles income and increase it for the two other. 
This is not in line with the expectations, but can at the same time be explained. The decrease in 
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second deciles income might be because of an increase in unemployment, even though this 
would be very surprising in light of the most recent empirical findings. It is then also strange 
that this does not effect the poorest decile, but it might be because a high number of them 
already are unemployed. The increase that the seventh and eight decile see might be explained 
by the ripple effect, or that an income increase for this group is a trend that are countered by 
the higher wages that decile 9 and 10 have to pay out.  
 
Finally, if one looks at minimum wages effect on all of the different income deciles it shows 
why an effect was not found. First and foremost, the deciles where minimum wages have a 
significant effect is split – there are one that would reduce income inequality, while there are 
two that would increase it. In addition to this there are a lot of insignificant effects, and the 
coefficient of the minimum wage point in both directions here as well. This show, at least to 
some degree, why an overall effect could not be found.    
 
As for the control variables, the effect of them on the different income deciles are also mixed. 
The minimum wage value has a positive coefficient in regards to all of the top 50% income 
groups, while it has a more varying effect on the poorest 50%, non of them are significant. This 
might explain some of the surprising negative effect it had on overall income inequality because 
it mainly increases the income of the richest. Change in GPD per capita has a more negative 
than positive effect on both the richest and poorest, but this effect seems to be weaker when 
looking at the 20% with the highest income. As there were no theoretical expectations in regards 
to this variable this is not surprising, but it seems strange when compared to the significant 
negative effect it had on changes in overall income inequality. Import on the other hand is as 
the theory states – it reduces the income growth of the poorest, while it increases it for the 
households with the highest income. The effect is not significant on any of the deciles, but the 
trend is as one would believe. Change in employment in the service sector does have an overall 
positive effect on the groups with below half of the income and an overall negative effect on 
the richest. This is not expected, as it both is the opposite of the findings when looking at the 
overall income inequality in the OECD and the existing literature. Then again, this effect is 
only significant when looking at decile 5 which might be the case because it is in the middle of 
the distribution. Union density had the strongest effect of all the variables on the overall income 
inequality, but it is not easy to see the same effect on the different deciles. Here, it has a reducing 
effect on all the deciles except the second, ninth and tenth. The only significant coefficient is 
the positive on the second decile, which might explain some of the overall negative effect is has 
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on income inequality, but a lot of the other effects it has is harder to explain. The second to last 
control variable, change in unemployment, is more in line with what the theory states. It has 
quite a strong negative effect on decile one, two and five and almost no effect on decile three 
and four. At the same time, it has more mixed effect on the richest 50% of the population. These 
results are similar to the one found in the TSCS analysis looking at the GINI index, where a 
raise in unemployment rate would increase income inequality. This is also in line with the 
theoretical perspectives, because people with low wages and that are low skilled will be more 
heavily affected by unemployment. The last control variable, change in social expenditure on 
cash benefits, looks to have an overall negative effect on most of the income deciles, and this 
is even significant for the third and fourth. The exceptions to this is the second and tenth decile, 
where the relationship is positive. One would expect this variable to decrease income inequality, 
but the trends found here does not support this.  
 
 
5.6 Robustness tests 
 
In order to test the robustness of the results, several analyses were conducted with some changes 
to the modelling. This will be done on the models looking at the overall effect, because it is the 
main one. The robustness tests are a FE model, a model where the outliers are removed, and a 
model where the missing values of the control variables have been imputed. They are presented 





The fixed effect model is made using both time and unit fixed effects, so called two-way. The 
models, using both mean adjusted and standardized coefficients, are presented in table 5.3. The 
main variable of interest, changes in real minimum wages, stays approximately the same. The 
coefficient is still negative, implying that a raise in it would reduce income inequality. It is not 
significant in these models either, which also is in line with the ones where random effects were 
applied. The main difference to this variable is that the standard errors increase substantially in 
comparison the coefficient itself. The real minimum wage value changes its sign from positive 
to negative when using fixed effect, but stays insignificant. Changes in GDP per capita on the 
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other hand, stays the same in terms of having a negative coefficient, but it also looses its 
significance level. Change in import is the second variable were one see a change in the sign, 
similar to real minimum wage value it goes from positive to negative and stays insignificant. 
The results regarding change in employment in the service sector and change in social 
expenditure as cash benefits are in line with the earlier findings, both of them keeps the same 
sign and significance level. In regards to the two variables that had the strongest effect on 
changes in the GINI index, change in union density and change in unemployment, they also 
keep their sign and relative strength compared to the. The only main difference here is that 
change in unemployment goes from being non significant to being significant with a p-value 
beneath 0.05. The statistics are also similar, with the only difference being that the adjusted R2 
becomes even lower19. All in all, this first robustness test shows that the most important 
variables stay the same, while there are only minor changes to some control variables that are 
not significant, and changes in significance level of two other. Because the main variables keep 
the same effect, this robustness test strengthens the analysis. 
 
 
Table 5.3: Regression results using two-way fixed effect 
Variable Model 3 using mean 
adjusted variables 
Model 3 using 
standardized variables 
Changes in real minimum 
wages 
-0.277       (0.590) -0.034       (0.073) 
Real minimum wage value -0.004       (0.227) -0.007       (0.413) 
Changes in GDP per capita -0.00002   (0.0001) -0.018       (0.064) 
Change in import -0.012       (0.041) -0.32         (0.109) 
Change in employment in the 
service sector 
0.001        (0.002) 0.038        (0.061) 
Change in union density -0.288**   (0.132) -0.219**   (0.101) 
Change in unemployment 0.160*       (0.082) 0.160*      (0.082) 
Change in social expenditure as 
cash benefits 
0.010         (0.188) 0.005        (0.084) 
Statistics   
N 253 253 
                                                
19 This is not surprising when fixed effects removes degrees of freedom from the models. 
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Countries 24 24 
R2 0.06 0.06 
Adjusted R2 0.00 0.00 
AIC   
BIC   
Note: Significant p-values *=0,1, **=0,5, ***=0,01. Dependent variable: Change in GINI 
index between two years. The presented values are the mean adjusted and the standardized 
coefficients using robust estimation, the standard errors are shown in the brackets. Source: 
UNU_WIDER (2018a); OECD (2018a); OECD (2019a); OECD 2019b; International Labour 





As pointed out in the beginning of the chapter, Mexico, Turkey and Chile were outliers in 
regards to their score on the GINI index20. As outliers are considered one of the main challenges 
one face when using random effects, an analysis were they were removed were conducted, and 
the results are presented in table 5.4. As one can see, the results are quite similar to the ones in 
the main model were the outliers were included. All variables keep the same significance level, 
and the only differences one can see from the original analysis is small changes in the 
coefficients. Because it is so similar it is clear that the outliers did not affect the models 
significantly, and that there therefore was not any reason to remove them. This results 
strengthen the robustness of the analysis. 
 
 
Table 5.4: Regression results with the outliers removed 
Variable Model 3 using mean 
adjusted variables 
Model 3 using 
standardized variables 
Changes in real minimum 
wages 
-0.836           (0.573) -0.104          (0.071) 
Real minimum wage value 0.003            (0.025) 0.005           (0.045) 
                                                
20 These countries are by default not included in the decile analysis, because they are not a part of the EU or the 
ETA. 
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Changes in GDP per capita -0.0002*       (0.0001) -0.139*        (0.064) 
Change in import 0.013            (0.028) 0.013          (0.028) 
Change in employment in the 
service sector 
0.001            (0.002) 0.034           (0.060) 
Change in union density -0.361**       (0.155)  -0.274**       (0.1118) 
Change in unemployment 0.114            (0.073) 0.114             (0.073) 
Change in social expenditure as 
cash benefits 
-0.012           (0.186) -0.005           (0.083) 
Constant 0.032            (0.056) 0.020            (0.035) 
Statistics   
N 244 244 
Countries 22 22 
R2 0.09 0.09 
Adjusted R2 0.06 0.06 
AIC   
BIC   
Note: Significant p-values *=0,1, **=0,5, ***=0,01. Dependent variable: Change in GINI 
index between two years. The presented values are the mean adjusted and the standardized 
coefficients using robust estimation, the standard errors are shown in the brackets. Source: 
UNU_WIDER (2018a); OECD (2018a); OECD (2019a); OECD 2019b; International Labour 





Because of the amount of missing values in the dataset there were also conducted an analysis 
using imputed data, all other estimation techniques were kept the same as in the original model. 
Because the missing values recorded in the variable measuring changes in minimum wages 
mainly are because the countries have not introduced it yet this was not imputed. All other 
variables were, this includes the GINI index and all control variables. The technique used is 
multiple imputation21. The results are presented in the table below. This is the robustness test 
which cause the most changes on the regression result. The main explanatory variable, changes 
                                                
21 This was done using the R-package “MICE”. 
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in real minimum wages keeps its negative coefficient, but it becomes smaller, it is still 
insignificant. As for the control variables, both change in import and change in unemployment 
becomes significant. Import has a reducing effect on income inequality, while unemployment 
increases it. The two other variables that see important changes is change in union density and 
change in GDP per capita – they both lose their significance. When using imputed values, the 
number of observations of course increases a lot to 403, but the R2 and adjusted R2 actually 
becomes smaller. Still, this does criticize some of the findings, but it does not challenge that 
changes in real minimum wages have an insignificant effect.  
 
 
Table 5.5: Regression results with missing values imputed 
Variable Model 3 using mean 
adjusted variables 
Model 3 using 
standardized variables 
Changes in real minimum 
wages 
-0.216           (0.351) -0.028          (0.045) 
Real minimum wage value 0.015             (0.019) 0.028            (0.035) 
Changes in GDP per capita -0.00001        (0.001) -0.011           (0.082) 
Change in import -0.026*          (0.015) -0.073*         (0.043) 
Change in employment in the 
service sector 
-0.003            (0.002) -0.137           (0.078) 
Change in union density -0.022            (0.024)  -0.072           (0.077) 
Change in unemployment 0.152**         (0.065) 0.172**         (0.074) 
Change in social expenditure as 
cash benefits 
-0.101            (0.133) -0.057            (0.074) 
Constant -0.001            (0.041) -0.0003          (0.013) 
Statistics   
N 403 403 
Countries 27 27 
R2 0.05 0.05 
Adjusted R2 0.03 0.03 
Note: Significant p-values *=0,1, **=0,5, ***=0,01. Dependent variable: Change in GINI 
index between two years. The presented values are the mean adjusted and the standardized 
coefficients using robust estimation, the standard errors are shown in the brackets. Source: 
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UNU_WIDER (2018a); OECD (2018a); OECD (2019a); OECD 2019b; International Labour 
Organization (2018); International Labour Organization (2019); Visser (2016). 
 
 
5.7 Chapter summary 
 
In this chapter the TSCS analyses estimating the effect of minimum wages on income inequality 
and the income share of different deciles within the income distribution has been presented. In 
addition, the descriptive overview of the correlation between minimum wages and income 
inequality were also shown. Five hypotheses were tested, and the results for each of them are 
summarized below.    
 
Hypothesis 1, Increasing the real statutory minimum wage will result in an overall decline in 
the growth in income inequality, could not be confirmed as the effect of changes in real 
minimum wages on the GINI index was not significant. Still, the coefficient pointed to a 
reducing effect. 
 
Hypothesis 2, Increasing the real statutory minimum wage will result in an increase in the 
percentage of income earned by people with beneath average income, could not not be 
confirmed either. The first decile had a significant effect in accordance with the expectations, 
but the effect on the second decile was the opposite. Changing real minimum wages did not 
have a significant effect on the other income deciles. 
 
Hypothesis 3, Increasing the real statutory minimum wage will result in a decrease in the 
percentage of income earned by people with above average income. The only significant effect 
minimum wage had on the 50% richest was that it increased the income earned by the eight 
decile. This is not in line with the expectation, and it had no significant effect on the other 
deciles. 
 
Hypothesis 4, Increasing the real statutory minimum wage will not increase the income earned 
by the group with the the 10% lowest income as much as the other groups having incomes below 
average, could not be confirmed either. The results was quite the opposite, where the lowest 
earners had a significant increase in income earned when real minimum wages was raised. 
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When minimum wages was increased, it either reduced or had no significant effect the income 
of the other groups earning below average. 
 
In regards to hypothesis 5, Increasing the real statutory minimum wage will have a lower 
reducing effect on income inequality when the minimum wage rate is high, the result is the 
same. Even though the coefficient pointed towards it being right, the effect was not significant.  
 
Even though none of the hypotheses could be confirmed, there is still a lot of important findigns 
to discuss – both in regards to the hypotheses and the other theoretical perspectives that were 



































Overall, this thesis presents some interesting results. Some results are in line with expectations 
made based on previous research and academic literature, and some results challenge those 
expectations.  In regards to the effect changes in minimum wages had on the overall income 
inequality, the results show that a relationship between the two cannot be confirmed. When real 
minimum wages are increased, growth in inequality is not reduced. This contrasts the existing 
literature, where the majority of recent empirical studies find minimum wages to have a 
reducing effect on income inequality. This also implies that the results do not support the 
expectation in this thesis either, presented in hypothesis 1, where a raise in minimum wages 
was thought to raise the income of the ones earning below average while reducing it for the 
richest 50 percent. Combined, this was expected to result in a decrease in growth in income 
inequality.  
 
There can be several reasons behind this unexpected result. First, the effect of minimum wages 
might not be stable in different areas of the world. Most of the existing literature either has 
developing countries or the United States as their sample, and there can be differences between 
those countries and advanced democracies, which make minimum wages less effective in the 
later. The majority of the existing empirical literature also based their findings on case studies, 
and there is a possibility that national differences have an impact on the effect of minimum 
wages, and that it therefore is difficult to find a significant effect when studying large groups 
of countries. This is in line with the argument made by Marginean and Chenic (2013, 101). 
They advice research on minimum wages to be conducted independently for each country, 
because of the cross country differences.  
 
Based on this, it can be argued that minimum wages do not have the same effect in advanced 
democracies as it has in less developed countries, even though the results cannot confirm this 
either. It might also be that the effect of minimum wages is too unstable across countries to find 
a relationship when conducting a cross country analysis. No matter what the reason is, these 
results suggest that policy makers in advanced democracies should be hesitant when looking to 




6.1 How does minimum wages affect the poorest half? 
 
In addition to studying the overall effect, there was also conducted analyses looking at the effect 
minimum wages has on the income share of different groups in the income distribution 
(deciles). The results from these analyses both reveal some interesting findings, and provide an 
explanation to why an overall relationship between changes in minimum wages and growth in 
income inequality could not be established.  
  
As for hypothesis 2, which stated that an increase in real minimum wages should increase the 
amount of income earned by the poorest 50% in a country, the results showed that this is not 
the case. Or at least, the relationship between the two could not be confirmed. Most of the 
deciles did not get significantly affected by changes in minimum wages, and the effect on the 
second decile, which were significant, was opposite of the expectation. Still, increasing 
minimum wages did have a significant effect in increasing the growth in the income earned by 
the poorest 10%, which is in line with the expectations in hypothesis 2. According to this, only 
the poorest people within a country actually benefit from it. This result also goes against 
hypothesis 5, where the argument was that because of being unemployed the poorest people 
would not receive as much help from minimum wages as others. However, as mentioned in the 
theory chapter, this is not that surprising as this hypothesis was the most uncertain.  
 
The surprising result is that an increase in minimum wages reduced the income earned by the 
second poorest decile, which goes against both the literature regarding the direct effect of 
minimum wages, and the ripple effect. Still, these results are in line with Shelkova´s (2014) 
findings. She argues that minimum wages increase the income of those who receives it, but that 
it reduces the wages of people earning just above it. Since increasing the minimum wage only 
helped the poorest 10%, it would therefore pull the income earned by the second poorest 10% 
down. This is an unexpected finding, as it is one of the least recognized effects regarding the 
consequences of minimum wages this effect might be stronger in advanced democracies 





6.2 The implications of minimum wages on the richest 
 
In regards to The effect of minimum wages on the income share of the top 50 % in the income 
distribution, most of the, most of the results were insignificant. Still, one finding was 
statistically significant, and very interesting. When minimum wages get increased, this results 
in the eight income decile receiving more of the total income share. This is not in line with the 
theoretical expectation, presented in hypothesis 3, but at the same time it fits with another one 
of the arguments that were discussed in the theory chapter. Namely, whether or not minimum 
wages are given to those that are in actual need of it. It was argued that quite a substantial part 
of minimum wages is given to people living with a richer spouse, or their parents. Because 
income is measured at the household level, increasing minimum wages for people that live 
together with someone that has high income would actually increase income inequality even 
though they might have a low income themselves. This can explain what is happening with the 
eight richest decile, namely that minimum wages increase their income because low and high 
wage earners are living together. Even though this was not hypothesized, because of being a 
disputed topic in the literature, who receives minimum wages was put forward as an important 
factor in regards to whether or not increasing them would reduce income inequality.  
 
Even though the results of the analyses looking at the effect changes in minimum wages has on 
the income share of the different income deciles was not in line with expectations, the 
implication of the findings are still important. They suggest that there can be differences 
between developed democracies and other countries that makes minimum wages affect the 
income distribution differently. Still, I would argue that the most important contribution these 
results have is that they demonstrate the importance of studying the income deciles in detail – 
something that is currently lacking in academic research on minimum wage. 
 
The effect minimum wages have on the income deciles has also given more insight to why an 
overall effect could not be confirmed. Most importantly of course, is the fact that two out of 
three significant effects minimum wages was found to have, are actually increasing the income 
inequality. When it does not have any effect on the other deciles, and that most of their 
coefficients did not point to a strong reducing effect, this could of course also help explain why 
there were no overall findings either.  
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6.3 Are policymakers better off by focusing on other variables? 
 
There are also some important findings in regards to the control variables that were included in 
the models. Most noticeable, the results show that union density had the strongest decreasing 
effect on income inequality out of all the variables. This is in line with the theoretical 
expectations, and would suggest that policy makers can reduce the growth in income inequality 
more effectively by focusing on other policy areas than the minimum wages. However, when 
examining the income groups more in detail union density only had a significant effect on the 
second decile, where it increased their earnings. Still, this supports the theory stating that union 
density will reduce income inequality. 
 
Economic growth, measured as change in GDP per capita, also had a significant effect reducing 
growth in income inequality. This is more surprising, as one could expect it to benefit people 
that already have a high income. However, it was only significant at 10%, which normally is 
not considered high enough in social science. When looking at the income deciles this is further 
demonstrated, as economic growth had no significant effect on any of them. All the other 
control variables had insignificant effects on the overall income inequality, and mostly 
insignificant effects in all of the decile models. There were of course some exceptions, but 
nothing that points to them being of special importance. The same can be said for the interaction 
effect. Even though the coefficient pointed towards changes in minimum wages being less 
effective when the minimum wage rate was high, this was not a significant effect. 
 
 
6.4 Contribution to the literature 
 
This thesis provides two important contributions to the literature on minimum wages and 
income inequality. First, it has opened up a new world to research on minimum wage and 
income inequality by showing that it is possible to study their effects in advanced democracies. 
Even though there have been studies looking at countries that are a part of this group, this study 
shows that it is indeed possible to analyze the effect in several advanced democracies together. 
By doing this, this thesis has shown that the effect minimum wages have in advanced 
democracies is different to the effect found in developing countries in previous studies. 
 78 
Minimum wages cannot be confirmed to have a stable effect across all developed democracies 
either, as the results dispute existing findings from the United States and Great Britain.  
 
Furthermore, I have examined the relationship between minimum wages and the income share 
that different groups in the income distribution earns. This has to some degree been done earlier, 
for example by looking at the effect on the top 1% income earners or by looking at the effect 
on the poorest 10% in a country. Still, this thesis provides detailed analysis on the effect 
minimum wages have on all of the income deciles which is essential if one wishes to understand 
the effects minimum wages have. In regard to this, this study shows that the effect of minimum 
wages might not be as straightforward as one could have thought. It also reveals that there are 

























In this thesis I have tried to explore whether raising the minimum wage has any effect on growth 
in income inequality in advanced democracies. The research question I attempted to answer is:  
 
“Is raising statutory minimum wages an effective tool limiting the growth in income inequality 
in developed democracies?”. 
 
To conclude, I will first present my results and their implications. This will be followed by 






To answer the research question, five hypotheses were developed based on theoretical 
perspectives and existing empirical literature. The goal was to look at whether increasing the 
minimum wage would reduce the growth in overall income inequality (H1), if it would increase 
the income earned by people having below average income (H2), or reduce it for people earning 
above average (H3). Further, if increasing minimum wages would have a smaller effect on the 
poorest 10% of the population (H4), or if changing minimum wages had a weaker effect in 
countries where the minimum wage rate is high (H5). 
 
In order to analyse these hypotheses, a random effects time series cross section analysis (TSCS) 
was conducted containing the OECD member countries between 1995 and 2015 as sample. In 
regards to hypothesis 1, the results how that increasing the minimum wage does not reduce the 
overall income inequality significantly. Thus, hypothesis 1 is weakened by the results found in 
this thesis. Hypothesis 2 and 3 could not be confirmed either due to lack of significance and 
corresponding results. In regards to hypothesis 4, the results found demonstrated an effect 
opposite to what was expected, and this hypothesis is therefore also weakened. In terms of the 
interaction effect, no significant effect was found, and hypothesis 5 therefore remains 
unconfirmed. Still, the results revealed some interesting findings. Most prominently, increasing 
 80 
the minimum wage was found to cause the lowest income decile to gain income, while at the 





This study has provided policymakers in advanced democracies with more knowledge on the 
effects of minimum wages in their part of the world. Even though the analyses cannot confirm 
decisively that raising the minimum wage do not reduce growth in income inequality, it fails to 
prove that it will. The results also suggest that there might be some differences in how minimum 
wages work in different states, and I would therefore recommend them not to base their 
arguments on findings based on studies on other countries than their own. Based on the findings 
in this thesis, policymakers should be better off by focusing on other, more well-established, 
tools than minimum wage to mitigate growth in income inequality. For example, increasing 
union density was found to have a significant effect in reducing the overall income inequality 
in this study 
 
 
7.3 Recommendations for further research 
 
This study has shed some light on other elements regarding minimum wages and income 
inequality that should be further examined. First and foremost, as mentioned in the discussion, 
there should be conduced more research looking at the specific income deciles in detail. The 
results regarding the second and eighth income decile are especially interesting, and should be 
researched further in the future. By focusing on the effect minimum wages have on all the 
income deciles, researchers can provide policymakers with more specific knowledge about its 
potential consequences. This will also improve the literature regarding the relationship between 
minimum wages and income inequality, which is a topic that has received limited attention in 
the past.   
 
Lastly, the introduction of statutory minimum wages should also be examined. This has been 
done in existing literature, but, but a cross country study of the effect is lacking. This might be 
because of the limited available data dating back before 1990, which also challenged the 
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analyses of this thesis. Still, the data has seen massive improvements in the last couple of years, 
and if the trend stays the same one could expect to soon be able look at the introduction of 
minimum wages quantitatively as well. This would improve the literature massively, as 
knowledge about the consequences of introducing minimum wages is just as important as 
knowledge regarding the effects of changing it. 
 
7.4 Concluding remarks 
 
To conclude, this study fails to demonstrate that raising statutory minimum wages reduces the 
growth in income inequality in advanced democratic countries. The answer to the research 
question is therefore negative, raising the minimum wages is not proven to be an effective tool 
to reduce growth in income inequality in advanced democracies. As always, policies that aim 
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A: Regression results on the income share earned by decile 1 
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Changes in real minimum 
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Real minimum wage value  0.038           (0.048) 
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Change in social expenditure as 
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-0.150            (0.167) 





Adjusted R2 0.09 
AIC  
BIC  
Note: Significant p-values *=0.1, **=0.5, ***=0.01. Dependent variable: Change in the 
income share of decile 1. The presented values are standardized coefficients using robust 
estimation, the standard errors are shown in the brackets. Source: Eurostat (2019); OECD 
(2018a); OECD (2019a); OECD 2019b; International Labour Organization (2018); 
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Adjusted R2 0.04 
AIC  
BIC  
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C: Regression results on the income share earned by decile 3 
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D: Regression results on the income share earned by decile 4 
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E: Regression results on the income share earned by decile 5 
Variable Decile 5 model 
Changes in real minimum 
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F: Regression results on the income share earned by decile 6 
Variable Decile 6 model 
Changes in real minimum 
wages 
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Real minimum wage value  0.050           (0.066) 
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Change in import  0.031           (0.080) 
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Adjusted R2 0.00 
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Note: Significant p-values *=0.1, **=0.5, ***=0.01. Dependent variable: Change in the 
income share of decile 6. The presented values are the standardized coefficients using robust 
estimation, the standard errors are shown in the brackets. Source: Eurostat (2019); OECD 
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G: Regression results on the income share earned by decile 7 
Variable Decile 7 model 
Changes in real minimum 
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H: Regression results on the income share earned by decile 8 
Variable Decile 8 model 
Changes in real minimum 
wages 
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(2018a); OECD (2019a); OECD 2019b; International Labour Organization (2018); 













I: Regression results on the income share earned by decile 9 
Variable Decile 9 model 
Changes in real minimum 
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estimation, the standard errors are shown in the brackets. Source: Eurostat (2019); OECD 
(2018a); OECD (2019a); OECD 2019b; International Labour Organization (2018); 













J: Regression results on the income share earned by decile 10 
Variable Decile 10 model 
Changes in real minimum 
wages 
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Real minimum wage value  0.037           (0.048) 
Changes in GDP per capita -0.095           (0.090) 
Change in import  0.024           (0.109) 
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Note: Significant p-values *=0.1, **=0.5, ***=0.01. Dependent variable: Change in the 
income share of decile 10. The presented values are the standardized coefficients using robust 
estimation, the standard errors are shown in the brackets. Source: Eurostat (2019); OECD 
(2018a); OECD (2019a); OECD 2019b; International Labour Organization (2018); 
International Labour Organization (2019); Visser (2016). 
 
